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Abstract 


The  US  Department  of  Defense  is  still  struggling  to  define  itself  in  the  post- 
cold-war  age — over  a  decade  after  the  new  period  has  begun.  With  a  strategy  and 
force  structure  review  occurring  on  average  every  two  years,  the  military  has  still 
not  been  able  to  generate  a  consistent  basis  on  which  to  justify  its  force  struc¬ 
ture  or  its  strategy.  This  study  uses  a  decision  analysis  framework  as  a  founda¬ 
tion  for  creating  such  a  basis.  Instead  of  depending  on  leadership  for  guidance, 
which  changes  with  destabilizing  regularity,  this  study  relies  on  the  theories  of 
coercion  that  began  in  the  cold  war  era.  These  theories  have  particular  value 
today,  especially  in  light  of  the  many  innovations  the  nation  has  undertaken  in 
the  past  decade.  Modified  and  translated  for  modern  conventional  warfare,  these 
theories  form  the  basis  for  a  framework  of  enduring  requirements  for  any  mili- 
taiy  force  that  undertakes  a  coercive  strategy.  This  study  develops  this  frame¬ 
work  to  the  operational  level  of  analysis,  and  it  is  applied  to  two  developmental 
air  platforms,  the  Global  Hawk  Endurance  Unmanned  Aerial  Vehicle  and  the 
Unmanned  Combat  Air  Vehicle.  The  unique  contributions  of  these  two  platforms 
become  apparent  using  this  framework,  and  the  value  of  the  framework  is  de¬ 
picted  as  it  points  to  areas  for  future  improvement  in  these  systems.  Finally,  the 
study  makes  a  comparison  between  this  framework  and  traditional  analyses  and 
strategy  review  processes,  and  it  shows  the  unique  and  enduring  value  of  this 
analytical  framework  for  assessing  the  contributions  of  airpower  platforms. 
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Chapter  1 


Introduction 


/n  our  broader  effort,  we  must  put  strategy  jirst,  then  spending.  Our  defense  vision 
drive  our  defense  budget,  not  the  other  way  around. 

— President  George  W.  Bush 
February  2001 


But  then  you  have  to  take  a  look  at  the  strategy,  the  acquisition  policy,  the  strategy 
that  goes  with  why  are  we  going  to  have  these  systems?  —  and  you  kind  of  work 
backwards.  What  is  it  the  United  States  miiitary  needs  to  do?  And  then,  if  you 
start  there,  then  what  sorts  of  systems  does  the  United  States  military  need  to 
operate  to  carry  out  those  sorts  of  missions? 

— Rear  Adm  Craig  Quigley 
Februaiy  2001 


President  George  W.  Bush’s  call  for  a  review  of  the  nation’s  defense  strat¬ 
egy  early  in  his  administration  is  only  the  latest  in  a  series  of  attempts  to 
reassess  the  basic  defense  strategy  of  the  United  States  in  the  years  follow¬ 
ing  the  end  of  the  cold  war.  Like  the  others,  this  review  is  aimed  at  ensuring 
the  nation’s  security  strategy  is  in  line  with  current  and  future  world  re¬ 
alities  and  US  funding  priorities.  The  underl5dng  thrust  of  this  review  is 
its  attempt  to  change  the  habit  of  unquestioningly  funding  a  defense  in¬ 
stitution  that  was  created  and  sustained  during  the  cold  war  when  the 
current  global  security  landscape  is  so  much  different.  It  is  an  attempt  to 
justify  the  US  defense  institution.^ 

The  decade-long  list  of  searches  for  this  justification  includes  the  1991 
Base  Force  Review,  1993  Bottom  Up  Review,  1995  Commission  on  Roles 
and  Missions  of  the  Armed  Forces,  and  1997’s  Quadrennial  Defense  Re¬ 
view  (QDR)  and  National  Defense  Panel.  Prior  to  President  Bush’s  call  for 
a  review,  the  Department  of  Defense  (DOD)  had  already  begun  gearing  up 
for  200 1’s  iteration  of  the  QDR,  with  a  goal  very  similar  to  the  one  man¬ 
dated  by  the  new  president.  The  QDR’s  focus — like  that  of  the  previous 
studies — is  to  estimate  a  baseline  defense  force  that  would  be  able  to  de¬ 
fend  the  most  critical  US  interests  in  the  most  likely  scenarios  while  main¬ 
taining  a  balance  between  risk  and  cost.  In  this  effort,  the  driving  consid¬ 
eration  is  the  set  of  most  likely  scenarios  US  defense  forces  will  be  required 
to  face.  This  has  prompted  many  discussions  of  the  nature  of  these  sce¬ 
narios,  most  notably  the  need  for  the  defense  force  to  be  able  to  fight  and 
win  two  nearly  simultaneous  major  theater  wars  (MTW).  The  long-standing 
assumption  is  that  this  vrill  be  the  most  stressing  situation  for  US  armed 
forces:  if  they  can  accomplish  this  mission,  they  can  accomplish  any  other 
foreseeable  mission. ^ 
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Cold  War  Legacy 


It  is  perhaps  understandable  that  AVith  the  fall  of  the  Berlin  Wall,  the 
dissolution  of  the  Soviet  Union  as  the  only  competing  superpower,  and 
calls  for  a  “peace  dividend,”  the  United  States  should  be  searching  for  bet¬ 
ter  and  more  efficient  ways  to  organize,  train,  and  equip  its  forces  to  pro¬ 
tect  the  nation  and  its  interests.  It  is  also  intuitively  understandable  that 
the  forces  that  were  created  to  defeat  the  great  Soviet  superpower  present 
some  measure  of  overkill  in  the  current  world  situation.  The  defense  re¬ 
views  appear  to  have  all  commendable  intentions  to  transform  the  current 
defense  structure  into  something  more  appropriate  to  the  current  and  fu¬ 
ture  world  situation. 

However,  the  major  limitation  of  any  defense  review  is  the  fact  that  no 
matter  how  sweepingly  one  might  like  to  change  the  defense  structure,  the 
United  States  is  largely  forced  to  operate  with  much  of  the  force  structure 
created  during  the  cold  war.  Because  acquisition  programs  typically  take 
15  years  or  more  from  the  identification  of  a  need  to  full-scale  production 
of  required  weapons  and  systems,  it  is  necessary  to  make  an  effort  to  de¬ 
fine  future  needs  early.  Therefore,  changes  in  defense  equipment  and 
strategy  will  likely  be  incremental  at  best  and  glacial  at  worst.  The  fear  is 
that  the  global  strategic  situation  will  change  before  the  United  States  can 
change  its  defense  structure  to  maintain  an  ability  to  defend  its  interests. 

This  bequeathed  force,  however,  is  not  without  its  own  merit.  In  the  im¬ 
mediate  post-cold-war  aftermath,  the  cold  war  force  structure  performed 
quite  admirably  in  Operation  Desert  Storm.  In  this  decidedly  noncold  war 
conflict,  US  forces  surpassed  most  expectations  of  success  in  the  conflict 
with  surprisingly  few  losses.  To  be  sure,  there  were  shortcomings,  notably 
the  search  for  methods  to  defeat  Iraq’s  Scud  missile  launches.  On  the 
whole,  however,  this  force  stood  up  quite  well  to  the  demands  of  the  post¬ 
world-war  conflict,  a  hopeful  sign  to  those  who  would  seek  to  ensure  US 
dominance  in  the  new  strategic  situation.  Indeed,  it  is  a  scenario  much 
like  that  which  presented  itself  in  Desert  Storm  that  the  DOD  still  holds 
as  one  of  the  two  MTW  yardsticks  for  measuring  force  effectiveness.  If 
there  are  changes  to  be  made,  it  is  hoped  that  the  United  States  can  main¬ 
tain  its  dominant  position  while  executing  its  defense  more  efficiently  and 
more  cost  effectively.® 

The  armed  services  strive  to  justify  their  force  structure  and  seek  ways 
to  improve  their  abilities  to  carry  out  assigned  missions,  but  their  task  is 
frustrated  by  several  confounding  phenomena.  The  procurement  process 
for  new  equipment  is  quite  lengthy,  but  the  guidance  for  its  development 
changes  relatively  frequently.  Presidential  administrations  change  every 
four  or  eight  years,  congressional  majorities  can  change  in  two  years  time, 
and  political  appointees  with  an  input  into  the  strategic  policy  process  can 
change  even  more  frequently  than  that.  Such  changes  in  leadership  can 
produce  corresponding  changes  in  guidance  for  military  leaders,  forcing 
them  to  rethink  and  redesign  defense  strategies  and  policies  formed  during 


the  previous  policy  period.  Furthermore,  Avorld  threats  change  with  increas¬ 
ingly  rapid  regularity,  forcing  the  focus  of  defense  strategies  to  change  as 
well.  While  a  Korean  scenario  and  an  Iraqi  scenario  still  seive  to  guide  the 
structure  of  the  US  defense  force,  twice  in  the  last  decade  the  United 
States  has  fought  combat  actions  in  the  Balkans,  and  several  other  times 
the  United  States  has  foregone  intervention  in  such  troubled  locations  as 
Africa  and  the  Asia-Pacific  region.  With  guidance  from  the  threat  and  from 
civilian  leaders  changing  so  frequently,  it  is  difficult  to  maintain  a  consis¬ 
tent  justification  for  any  particular  force  structure  long  enough  to  have 
any  meaningful  impact  on  it.  What  we  need  is  a  steadier  basis  for  design¬ 
ing  enduring  strategies  and  force  structures,  one  that  is  at  once  proven  by 
experience  and  flexible  enough  to  endure  foreseeable  (and  unexpected)  fu¬ 
ture  scenarios. 

Toward  a  Modem  Strategy  Analysis  Framework 

Just  as  the  cold  war  provided  the  United  States  with  a  dominant— if 
somewhat  inefficient — force  structure,  the  cold  war  period  gave  the  nation 
some  of  the  most  academically  rigorous  and  enduring  theories  of  conflict 
in  the  history  of  the  study  of  war.  Unique  to  that  period  in  history  was  a 
clear  vision  of  who  the  enemy  was,  where  the  threat  was  likely  to  be,  and 
how  the  United  States  might  need  to  act  to  counter  it.  The  great  stakes  of 
a  possible  nuclear  confrontation  between  the  world’s  two  superpowers  acted 
as  a  galvanizing  agent,  mobilizing  civilian  academia  into  research  on  how 
best  to  use  nuclear  weapons  to  maintain  peace  without  escalating  any  con¬ 
frontation  into  a  globally  catastrophic  situation.  While  early  works  focused 
on  deterrence  theories  using  nuclear  weapons,  the  Vietnam  War  showed  the 
need  for  a  coherent  policy  for  conventional  warfare  that  could  preclude 
the  use  of  nuclear  weapons.  A  large  body  of  literature  followed.  As  the 
United  States  looks  to  transition  from  a  cold  war  force  structure  to  one 
better  suited  for  a  less  threatening  but  more  diverse  political  environment, 
these  cold  war-derived  theories  of  conflict  can  offer  insight  into  how  best 
to  make  that  transition. 

The  literature  of  the  cold  war  period,  especially  during  and  after  the  Viet¬ 
nam  War,  deals  not  just  with  the  proper  use  of  nuclear  weapons  against 
a  superpower  but  also  with  other  arms  and  other  situations.  More  than 
simply  discussing  the  damage  these  weapons  can  do,  much  of  the  litera¬ 
ture  of  the  period  links  that  destruction  with  political  reality.  It  links  the 
means  of  conflict  with  the  ends  of  conflict.  One  of  the  earliest  modern 
treatises  on  how  armed  forces  can  or  should  be  used  to  achieve  political 
ends  is  Arms  and  Influence  by  Thomas  C.  Schelfing.  Published  in  1966, 
early  in  the  Vietnam  period  and  with  references  to  that  conflict,  it  makes 
a  modern  connection  between  the  existence  of  a  nation’s  military  forces 
and  the  ability  of  that  nation  to  influence  another.  It  was  a  work  impor¬ 
tant  to  the  period,  laying  the  theoretical  foundation  for  many  future  stud¬ 
ies  and  for  some  of  the  strategies  envisioned  during  Vietnam  and  after. 
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Although  one  might  be  loath  to  rely  on  theories  that  drove  the  develop¬ 
ment  of  strategies  in  the  debacle  that  was  Vietnam,  that  and  subsequent 
conflicts  provided  a  laboratory  to  help  determine  what  can  and  carmot 
work  against  an  intelligent  enemy.  Academic  debate  since  then  has  pro¬ 
vided  even  more  insight  into  what  military  force  can  and  should  do  and 
what  it  is  ill  equipped  to  do.  Perhaps  most  significantly,  post- Vietnam  (and 
even  post-Desert  Storm)  literature  has  focused  on  the  political  and  mili¬ 
tary  nexus  of  defense  not  just  in  terms  of  civilian  control  of  the  military, 
but  in  terms  of  national  policy  driving  military  action.  We  find  ourselves 
not  so  far  removed  from  Carl  von  Clausewitz’s  dictum. 

That  reconnection  to  military  theory  over  one  century  old— the  notion 
that  war  is  an  extension  of  national  policy — is  academically  satisfying.  It 
helps  guide  us  in  the  search  for  enduring  truths  as  we  seek  a  more  stable 
basis  for  creating  a  sound  national  strategy  and  a  more  stable  foundation 
for  building  a  suitable  force  for  the  current  political  landscape  and  that  of 
the  foreseeable  future.  It  hints  that  there  are  concepts  for  the  application 
of  force  that  endure  not  only  generations  of  humans,  but  generations  of 
leaders  and  generations  of  weapons.  Identifying  those  enduring  require¬ 
ments  for  force,  suitable  for  America’s  national  strategic  goals  and  the  global 
political  environment,  will  aid  the  nation  immensely  as  it  reviews  its  strat¬ 
egy  and  its  force  structure.  That  is  the  goal  of  this  study. 

This  thesis  will  attempt  to  translate  some  of  the  theory  developed  during 
the  cold  war  era  into  modern  terms  that  make  it  relevant  to  strategies  and 
force  structures  today.  In  doing  so,  it  will  create  a  paradigm  for  stability 
in  the  defense  planning  process  that  maintains  the  core  essence  of  the  de¬ 
fense  structure  but  relies  on  the  political-military  nexus  for  effective  de¬ 
fense  strategies.  By  using  modern  decision  analysis  techniques  to  distill 
the  essential  from  the  debatable,  we  can  create  a  framework  for  assessing 
the  contribution  of  force  structure  toward  achieving  national  strategic  goals 
and  the  contribution  of  strategy  toward  achieving  national  policy  goals. 

Chapter  2  will  present  the  essential  elements  of  decision  analysis,  in¬ 
cluding  its  definition,  its  benefits,  and  its  application  in  this  situation.  It 
will  assess  the  most  recent  version  of  the  US  national  strategy,  breaking 
it  down  into  a  hierarchy  to  provide  organization  and  focus.  It  will  highlight 
the  unique  nature  of  US  national  strategy  from  a  decision  analysis  per¬ 
spective  and  create  a  basic  paradigm  by  which  to  assess  specific  strate¬ 
gies  and  the  force  structure  that  will  support  those  strategies.  It  will  then 
add  a  more  consistent  foundation  on  which  to  base  strategic  decisions 
from  the  academic  literature  developed  during  the  cold  war.  It  will  answer 
the  question,  “What  are  some  of  the  necessary  elements  of  national  strat¬ 
egy  that  a  US  militaiy  force  must  be  able  to  accomplish?” 

Chapter  3  will  break  down  the  elements  of  national  strategy  in  a  spe¬ 
cific  context.  For  the  purposes  of  this  study,  a  coercion  strategy  will  be 
considered  wherein  the  United  States  seeks  to  compel  an  adversary  to  re¬ 
verse  its  military  action  against  a  friendly  state.  The  necessary  and  suffi¬ 
cient  conditions  of  such  a  campaign  will  be  discussed,  with  emphasis  on 


4 


the  military  contributions  to  that  strategy,  especially  air  force  elements  of 
the  military.  It  will  answer  the  question,  How  can  miUtaiy  force,  especially 
airpower,  contribute  to  a  strategy  of  coercion  in  a  specific  context? 

Chapter  4  will  concentrate  not  on  an  overall  strategic  review  of  the  type 
currently  being  discussed  but  on  the  specific  case  of  the  development  of 
unmanned  aerial  vehicles  (UAV).  Although  UAVs  and  remotely  piloted  ve¬ 
hicles  have  been  in  use  since  the  1940s,  current  programs  are  circum¬ 
venting  the  traditional  acquisition  process  in  an  effort  to  field  more  revo¬ 
lutionary  technologies  sooner  than  they  might  otherwise.  The  motivation 
behind  this  is  that  technology  is  changing  at  such  a  rapid  pace,  the  tra¬ 
ditional  acquisition  time  frame  might  tend  to  render — obsolescent — such 
airframes  before  they  become  operational.  By  capitalizing  on  technology 
early,  advocates  hope  this  type  of  weaponry  can  help  the  United  States 
maintain  its  strategic  edge  in  world  affairs.  In  the  end,  however,  it  is  not 
necessarily  the  technology  employed  in  the  strategy  that  is  crucial,  but 
how  it  fits  into  a  useful  strategy.  Even  the  most  modern  technological 
marvel  cannot  guarantee  success  to  a  strategy  that  is  incomplete.  This 
chapter  will  answer  the  question,  “How  can  UAVs  contribute  to  an  effec¬ 
tive  coercive  air  strategy?” 

Chapter  5  will  provide  overall  conclusions  for  this  analysis  and  suggest 
future  studies  and  areas  of  research.  It  will  summarize  the  findings  of  this 
study,  and  it  will  answer  the  question.  What  should  be  the  guiding  prin¬ 
ciples  of  future  strategy  development  and  force  structure  assessment? 

It  is  hoped  that  this  work  is  not  a  conclusion  but  a  continuation  of  the 
theoretical  work  begun  not  during  the  cold  war,  but  even  before  that  with 
Carl  von  Clausewitz  in  his  observations  of  napoleonlc  warfare.  Although 
he  never  envisioned  the  existence  of  enduring  principles  to  guide  warfare, 
he  absolutely  envisioned  a  need  for  continuous  study  and  reflection  on  the 
nature  of  warfare,  conflict,  and  violence.  I  hope  that  this  work  continues  in 
that  vein. 


Notes 

1.  Jonathan  S,  Landay  and  Ron  Hutcheson,  “Bush  Orders  Defense  Review,”  Philadel¬ 
phia  Inquirer,  10  February  2001,  1. 

2.  The  discussion  of  this  as  the  most  stressing  scenario  dates  back  to  Les  Aspin,  sec¬ 
retary  of  defense.  Report  on  the  Bottom  Up  Review  fWashington,  D.C.:  Department  of  De¬ 
fense,  October  1993),  7-9. 

3.  Ibid.,  14.  The  other  major  threat  war  is  a  Korean  scenario. 
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Chapter  2 

A  Framework  for  Analyzing  the 
Enduring  Requirements  for  Military  Force 


Value-focused  thinking  essentially  consists  of  txuo  activities:  first  deciding  what 
you  want  and  then  figuring  out  how  to  get  it  In  the  more  usual  approach  which 
1  refer  to  as  alternative  focused  thinking,  you  first  figure  out  what  alternatives  are 
available  and  then  choose  the  best  of  the  lot  With  value-focused  thinking,  you 
should  end  up  much  closer  to  getting  all  of  what  you  want 

— Ralph  L.  Keeney 
Value-Focused  Thinking 


Decision  analysis,  of  which  Keeney’s  Value-Focused  Thinking  is  a  very 
well-developed  example,  is  a  methodology  for  thoughtfully  structuring  de¬ 
cisions  based  on  clearly  articulated  values.^  It  provides  a  framework  to  re¬ 
late  the  desired  objectives  in  a  decision  context  to  the  means  used  to 
achieve  those  objectives  and  to  the  values  that  determine  the  relative  worth 
of  the  available  alternatives.  It  requires  that  decision  makers  first  define 
what  qualities  constitute  a  good  decision  in  a  strategic  context,  then  use 
that  definition  to  generate  alternatives  and  compare  them  in  specific  de¬ 
cision  contexts.  By  creating  this  definition  or  this  decision-making  frame¬ 
work,  decision-making  criteria  can  be  made  more  consistent  and  more 
readily  defendable. 

The  utility  of  using  decision  analysis  lies  in  demanding  that  decision  mak¬ 
ers  acknowledge  the  basis  for  choosing  one  alternative  over  another.  It  re¬ 
quires  a  transparency  in  the  decision-making  process.  When  done  correctly, 
it  can  point  out  faulty  logic  and  hidden  values  and  priorities.  It  provides 
a  foundation  for  communicating  decision  logic  to  interested  parties  and 
therefore  provides  a  foundation  for  reasoned  discussion  of  alternatives. 
Perhaps  most  importantly,  decision  analysis  provides  a  means  to  generate 
and  compare  decision  alternatives. 

Another  benefit  of  decision  analysis  is  its  focus  on  decision  opportunities. 
The  alternative  to  Keeney’s  value-focused  thinking  is  alternative-focused 
thinking,  which  waits  for  a  decision  problem  to  arise,  generates  alternatives 
to  solve  the  problem,  and  chooses  one  based  on  a  logic  born  of  exigent  cir¬ 
cumstances.  Typically,  in  alternative-focused  thinking,  the  optimal  choice 
is  that  which  can  be  accomplished  most  expeditiously,  or  most  inexpen¬ 
sively,  or  with  minimum  external  input.  Value-focused  thinking — in  addition 
to  helping  solve  decision  problems  with  previously  considered  decision 
criteria — also  helps  create  decision  opportunities.  Whenever  a  situation 
arises  that  offers  alternatives  within  established  decision  criteria,  it  provides 
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an  opportunity  to  choose  a  new  alternative — and  thus  a  better  result — 
without  having  to  wait  for  a  decision  problem  to  present  itself. 

Decision  Analjrsis  Framework 

Decision  analysis  typically  begins  by  identifying  the  decision  contexts, 
both  strategic  and  specific.  As  one  might  expect,  the  strategic  decision 
context  is  very  general  and  relates  to  the  long-term  viability  of  an  organi¬ 
zation.  Corresponding  to  the  strategic  context  is  a  set  of  strategic  objec¬ 
tives,  typically  driven  by  the  decision  maker.  These  objectives  help  to 
frame  the  context  and  drive  the  selection  not  just  of  alternatives,  but  of 
decision  opportunities.  Likewise,  the  specific  decision  context  is  framed  by 
a  set  of  specific  objectives.  These,  of  course,  derive  from  the  broader  strate¬ 
gic  objectives  but  Eire  nEirrower  in  scope.  Even  narrower  in  a  decision  op¬ 
portunity  may  be  a  set  of  means  objectives  that  further  narrow  the  deci¬ 
sion  context.  These  means  objectives  may  limit  the  alternative  to  certain 
means  appropriate  for  the  context.  A  graphical  relation  between  these 
contexts  and  objectives  is  shown  in  figure  1 .  The  letters  A,  B,  and  C  cor¬ 
respond  to  readily  available  decision  alternatives.  Note  that  for  a  given 
specific  decision  context,  even  constrained  to  a  set  of  means  objectives, 
there  may  exist  within  the  space  many  more  alternatives  than  the  three 
represented. 
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As  both  the  discussion  above  and  the  figure  imply,  framing  the  contexts 
and  the  objectives  can  be  an  iterative  process.  Specific  objectives  for  one  con¬ 
text  may  constitute  strategic  objectives  for  a  more  narrow  decision  con¬ 
text.  The  next  step  in  the  decision  analysis  process  is  defining  both  the 
fundamental  objectives  (and  the  specific  objectives)  and  the  means  objec¬ 
tives.  This  is  accomplished  using  two  similar  logical  structures. 

The  fundamental  objectives  hierarchy  typically  begins  with  a  single  over¬ 
arching  objective,  from  which  subobjectives  derive.  This  is  a  simply  stated 
goal  for  the  organization  and  the  decision  maker.  Each  subobjective  is  a 
more  specific  statement,  or  clarification,  of  the  overarching  objective.  For 
each  superior  objective,  there  must  be  at  least  two  subobjectives — if  there 
are  any.  The  logical  key  to  this  hierarchy  is  that  when  the  hierarchy  of  fun¬ 
damental  objectives  is  complete,  the  lowest  level  of  subobjectives  consti¬ 
tutes  a  collectively  exhaustive  set  of  objectives,  each  supporting  the  ulti¬ 
mate  objective,  and  all  the  subobjectives  are  mutually  exclusive.  That  is, 
no  subobjective  replicates  any  other  subobjective  on  the  same  logical  level. 

Figure  2  shows  the  logical  connection  between  the  hierarchical  levels  of 
objectives.  Each  objective  1,  2,  and  3  directly  supports  the  achievement  of 
objective  A,  the  overarching  objective.  Each  objective  1,  2,  and  3  directly 
supports  objective  1,  but  not  objectives  2  or.3.  Objectives  2  through  7  are 
complete,  with  no  supporting  subobjectives.  Objectives  A  and  B  are  re¬ 
quired  to  further  elucidate  objective  1,  however.  Each  subobjective  nar¬ 
rows  the  definition  of  the  objective  above  it.  At  the  very  lowest  levels,  the 
objectives  define  the  values  by  which  alternatives  can  be  measured.  This 
begs  the  question,  when  is  the  objective  hierarchy  complete?  In  general,  it 
should  be  defined  to  as  low  a  level  as  required  to  help  inform  the  decision. 
When  dividing  objectives  further  would  not  aid  in  the  decision  process,  the 
required  level  of  detail  has  been  reached.  Until  this  useful  level  is  reached, 
and  until  mutual  exclusivity  and  collective  exhaustion  are  demonstrated, 
the  hierarchy  is  quite  useful  in  pointing  out  holes  in  the  decision  logic  and 
missing  objectives  and  subobjectives. 

The  next  step  in  the  decision-analysis  process  is  creating  a  means- 
objective  network.  This  structure  looks  very  similar  to  the  hierarchy  in  fig¬ 
ure  2,  but  it  is  logically  different. ^  The  overarching  objective  is  a  means 
objective  or  a  general  task  to  be  performed.  Each  lower  level  specifies  how 
the  objective  is  to  be  accomplished,  or  the  means  by  which  the  objective 
will  be  achieved,  with  increasing  detail.  An  important  difference  between 
the  objectives  hierarchy  and  the  means-objectives  network  is  that  the 
means,  or  the  lower  levels  of  the  hierarchy,  are  not  Limited  to  supporting 
only  the  objectives  or  means  directly  above  it.  As  figure  3  Illustrates,  means 
that  support,  or  influence,  higher  level  means  are  not  restricted  to  influ¬ 
encing  only  those  immediately  above  it.  Furthermore,  there  can  be  influence 
between  the  means  at  any  one  level,  as  shown  by  the  arrows  in  figure  3. 

When  complete  the  means-objectives  network  will  list  a  host  of  means 
by  which  to  accomplish  each  objective.  It  will  also  aid  in  the  creation  of  al¬ 
ternatives,  showing  which  means  support  which  objectives  and  those  that 
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Figure  2.  Fundamental  Objectives  Hierarchy 


do  not.  Since  there  are  interrelationships  between  the  means  and  the  lev¬ 
els,  there  is  clearly  no  mutual  exclusivity  among  the  various  means.  Un¬ 
fortunately,  neither  is  there  a  requirement  for  collective  exhaustion.  How¬ 
ever,  that  can  be  a  strength — there  are  often  unidentified  means  of 
accomplishing  an  objective:  decision  opportunities  allow  decision  makers 
to  identify  them.  In  fact,  the  appearance  of  a  new  means  can  itself  consti¬ 
tute  a  decision  opportunity. 

It  should  be  apparent  that  there  is  an  interactive  logic  between  the  two 
decision  structures.  The  figures  shown  indicate  that  the  means-objective 
network  shown  in  figure  3  supports  objective  1  from  figure  2.  It  is  quite 
likely  that  several  objectives  in  the  objectives  hierarchy  will  be  supported 
by  a  means-objectives  network.  Some  objectives  in  the  hierarchy  will  be 
fundamental  qualities  to  be  desired  in  any  decision  situation,  but  many 
other  objectives  will  be  ends  that  require  means  of  accomplishment.  The¬ 
oretically,  for  each  objective  in  the  objectives  hierarchy,  there  may  exist  a 
unique  means-objectives  network.  Also,  as  shown  above,  the  means  to  ac¬ 
complish  one  objective  may  also  help  accomplish  another  objective. 

Sometimes  overlooked  in  the  literature  is  the  existence  of  a  hybrid  hier¬ 
archy,  a  combination  of  the  objectives  hierarchy  and  the  means-objective 
network.  In  some  complex  cases,  the  means  themselves  may  be  specified 
as  objectives  or  elements  of  inherent  value.  Sometimes  cultural  biases  or 
other  motivations  dictate  that  an  action  should  be  taken  regardless  of  the 
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Figure  3.  Means-Objective  Network 


objective  it  supports,  creating  a  means  that  is  in  itself  an  objective.  In  other 
cases,  complex  political  situations  may  drive  actions  that  are  beyond  the 
control  of  the  decision  maker  in  question,  also  creating  means  that  are  es¬ 
sentially  objectives  themselves.  Typically,  the  more  complex  the  strategic 
decision  context  is,  the  more  likely  this  is  to  occur. 

The  pure  fundamental  objectives  hierarchy  can  be  used  to  generate  a 
value  hierarchy.  Each  of  the  objectives  and  subobjectives  in  the  hierarchy 
is  desirable  in  the  strategic  and  the  specific  decision  context.  Therefore, 
the  more  nearly  an  alternative  achieves  the  subobjectives,  and  thus,  the 
overarching  objective,  the  better  the  alternative  is.  By  measuring  the  de¬ 
gree  an  alternative  achieves  an  objective,  that  alternative  can  be  compared 
to  other  alternatives.  To  measure  an  alternative,  the  objective  hierarchy  can 
be  used  to  generate  a  value  hierarchy,  wherein  each  subobjective  (at  the 
lowest  level)  is  measured,  either  directly  or  with  a  proxy  measure.  The 
value  hierarchy  can  then  be  used  to  calculate  an  objective  function,  a 
mathematical  tool  for  measuring  alternatives  quantitatively.  This  objective 
function  makes  it  possible  to  measure  the  contribution  of  any  individual 
alternative  toward  achieving  the  overall  objective. 

This  quantitative  measure  can  be  quite  useful  for  assessing  alternatives 
in  a  decision  context  and  comparing  them,  but  for  several  reasons  this 
quantitative  measure  is  beyond  the  scope  of  this  study.  Creation  of  the 
value  hierarchy,  even  more  so  than  the  creation  of  the  fundamental  ob¬ 
jectives  network,  is  painstaking  business  requiring  the  full  attention  of  the 
decision  maker(s)  and  a  precise  statement  of  the  relative  worth  of  each 
subobjective  in  the  hierarchy.  Not  only  is  this  work  problematic  when 
there  are  many  decision  makers  but  it  is  also  of  limited  value  when  the 
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decision  maker  changes  thus  rendering  the  value  preferences  within  the 
hierarchy  void  until  reassessed  and  confirmed.  For  this  reason,  decision 
analysts  typically  require  high-level  buy-in  and  agreement  on  the  funda¬ 
mental  objectives  hierarchy  and  the  resultant  value  hierarchy.  Agreement 
at  this  level  provides  a  less  impeachable  standard  for  decision  making  at 
all  levels  of  the  organization. 

Particular  difficulty  arises,  however,  when  appl5dng  the  decision  analy¬ 
sis  methodology,  especially  in  its  quantitative  form,  to  organizations  with 
complex  decision-making  mechanisms  like  the  US  government.  Recalling 
the  goal  of  the  national  security  strategy  reviews  discussed  in  chapter  1, 
we  seek  a  stable  basis  on  which  to  make  decisions  on  how  best  to  organ¬ 
ize,  train,  and  equip  US  forces  to  support  the  national  strategy.  This  basis 
should  be  one  that  will  tend  to  outlast  the  acquisition  programs  it  gener¬ 
ates.  It  should  provide  guidance  to  lower -level  decision  makers  facing  spe¬ 
cific  decision  contexts,  and  it  also  should  help  guide  the  higher -level  de¬ 
cision  makers  as  they  face  strategic  decision  opportunities.  Difficulty  arises 
when  strategic-level  decision  makers  change  with  alarming  regularity.  Pres¬ 
idents  can  change  every  four  years.  Cabinet  secretaries  can  change  more  fre¬ 
quently,  or  can  even  be  absent  imtil  US  Senate  confirmation.  Uniformed  mil¬ 
itary  leaders  can  change  annually  or  even  more  frequently. 

This  change  in  leadership  at  the  decision-making  level  makes  it  difficult 
to  create  any  sort  of  stability  in  the  strategic  decision  process.  National 
and  international  political  realities  further  cloud  the  issue,  making  it  dif¬ 
ficult  for  any  level  of  decision  maker  to  state  enduring  objectives  and  val¬ 
ues  that  will  not  create  political  liabilities  in  the  future.  The  qualitative 
logic  of  decision  analysis,  however,  can  help  us  determine  lasting  strate¬ 
gic  priorities  cuid  requirements.  We  desire  a  consistent  hierarchy,  one  that 
does  not  change  with  changes  in  leadership.  Although  there  are  few  fun¬ 
damental  objectives  to  which  the  nation  is  committed,  we  can  use  those 
that  do  exist  to  begin  the  hierarchy,  then  we  can  appeal  to  rigorous  aca¬ 
demic  theory  generated  over  the  past  50  years  to  help  fill  in  the  rest  of  the 
hierarchy. 

Applying  the  Framework  to  the  Strategy  Process 

A  National  Security  Strategy  for  a  New  Century  (NSS)  is  one  of  the  few 
overarching  documents  to  guide  the  creation  of  a  fundamental  objectives 
hierarchy.  It  is  an  unclassified  document  produced  annually  by  the  White 
House  to  list  the  basic  security  objectives  of  the  United  States  and  the 
general  means  by  which  the  nation  will  pursue  them.  In  prose  form,  it  is 
the  highest-level  structure  of  the  objectives  hierarchy.  Decision  analysis 
will  allow  us  to  build  that  hierarchy  graphically  and  logically  and  will 
show  us  any  holes  in  the  logic.® 

The  strategic  context  of  the  JVSS  is  clearly  the  national  security  of  the 
United  States.  The  specific  decision  contexts  are  likely  to  be  regions  of  the 
world  where  US  national  security  and  interests  are  threatened  and  must 
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be  protected  and  defended.  The  typ)es  of  specific  decisions  are  likely  to  be 
what  type  of  force  to  be  used  and  how  is  it  to  be  used.  These  considera¬ 
tions,  however,  will  be  saved  for  later.  The  overarching  goal  of  the  national 
security  strategy  is  to  sustain  the  role  for  the  United  States  as  being  “the 
world’s  most  powerful  force  for  peace,  prosperity  and  the  universal  values 
of  democracy  and  freedom” — in  short,  to  maintain  US  preeminence  in  the 
world.  The  ivSS  document  breaks  these  elements  down  into  three  “core 
objectives:  to  enhance  America’s  security:  to  bolster  America’s  economic 
prosperity;  [and]  to  promote  democracy  and  human  rights  abroad.”**  This 
hierarchy  is  shown  in  figure  4. 


Figure  4.  Fundamental  Objectives  Hierarchy  for  US  National  Security 


For  the  purposes  of  this  study,  which  is  concerned  with  the  organiza¬ 
tion,  training,  and  equipping  of  the  armed  forces,  we  will  concentrate  on  the 
first  objective — enhancing  security  at  home  and  abroad.  Indeed,  armed 
forces  may  be  an  element  of  the  means  of  achieving  the  other  objectives, 
but  they  will  absolutely  be  required  to  enhance  US  security  abroad.  This 
study  focuses  on  the  necessary  elements  of  strategic  policy  for  guiding 
military  strategy,  and  the  first  objective  is  the  primary  objective  for  the 
armed  forces. 

One  of  the  results  of  the  1997  Quadrennial  Defense  Review  (QDR)  is  the 
now  standard  paradigm  for  maintaining  US  security,  constituting  the  next 
level  in  the  hierarchy  under  the  first  objective:  shaping  the  international 
security  environment,  responding  to  threats  and  crises,  and  preparing  for 
an  uncertain  future.^  In  fact,  these  are  the  means  by  which  to  achieve  the 
first  objective.  However,  as  they  are  included  in  the  NSS  document,  they 
clearly  have  a  level  of  authority  that  establishes  them  as  objectives  for  the 
purposes  of  guiding  the  armed  forces.  Not  surprisingly,  therefore,  the  US 
national  security  strategy  hierarchy  is  a  hybrid,  including  both  funda¬ 
mental  objectives  and  means.  This  clearly  poses  problems  for  traditional 
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decision  analysis:  the  means  in  this  case,  while  collectively  exhaustive  as 
far  as  the  military  is  concerned  are  not  mutually  exclusive.  Intuitively, 
shaping  the  international  environment  can  have  a  significant  influence  on 
how  the  United  States  can  respond  to  threats  to  security.  Shaping  will 
also  be  influenced  by  the  preparations  taken  in  anticipation  of  the  uncer¬ 
tain  future.  As  these  three  means  of  achieving  the  objectives  are  not  mu¬ 
tually  exclusive,  subordinate  means  that  contribute  to  one  will  likely  con¬ 
tribute  to  others.  Moreover,  as  these  are  both  means  and  objectives,  they 
do  not  have  a  measurable  value  or  a  clear  meaning  of  the  actions  required. 
More  levels  are  needed. 

The  NSS  document  is  less  helpful  in  filling  in  the  next  level.  Under 
“Shaping,"  it  concentrates  on  the  integrated  approaches  required  to  help 
make  the  world  a  more  secure  place  for  US  interests.  The  “Preparing  Now 
section  speaks  of  transforming  the  armed  forces  to  take  advantage  of  tech¬ 
nological  progress  while  maintaining  an  ability  to  shape  and  respond  while 
maintaining  a  modern  force.  The  “Respond  objective  focuses  exclusively 
on  the  scenarios  to  which  armed  forces  (and  other  instruments  of  national 
power)  may  be  required  to  respond,  including  homeland  threats,  small- 
scale  contingencies,  and  MTW.  While  useful  to  guide  some  elements  of 
strategic  planning,  none  of  the  prose  surrounding  these  three  means  of 
enhancing  security  offers  much  in  the  way  of  clear  means  or  clear  objec¬ 
tives.  The  NSS  does  not  say  more  precisely  what  to  do,  or  even  why  to  do 
it.  At  best,  it  points  to  when  action  will  be  required. 

The  most  recent  National  Military  Strategy  (NMS)  provides  a  Uttle  more 
useful  elucidation.  It  Usts  the  mflitaiy’s  objectives  as  “promoting  peace  and 
stability  and  defeating  adversaries.”  It  recalls  the  “shape,  respond,  prepare 
now"  paradigm  as  the  means  for  accomplishing  these  objectives,  which 
serve  as  a  suitable  substitution  and  elucidation  to  the  “enhance  security” 
objective  of  the  NSS.  It  goes  on  to  define  more  clearly  the  subobjectives 
under  each  of  these  three.  This  portion  of  the  hierarchy  is  shown  in  figure  5. 

While  more  informative  than  the  NSS  document  (and  logically  so,  as  it 
deals  with  a  much  more  reduced  portion  of  the  government),  this  is  still 
less  than  satisfying  academically,  as  it  does  little  to  provide  hard  objec¬ 
tives  and  means  for  achieving  those  objectives.  Clearly,  the  US  military 
will  respond  to  international  crises,  but  what  precisely  is  it  to  accomplish 
in  these  crises?  Security  reviews,  security  documents,  and  even  security 
guidance  have  all  concentrated  on  defining  likely  future  scenarios  for  the 
miUtaiy  to  encounter,  without  providing  direction  on  precisely  how  to 
counter  these  threats.  That  typically  is  left  to  the  theater  commander, 
which,  as  previously  mentioned,  changes  with  frightening  regularity.  Fur¬ 
thermore.  unique  to  the  US  national  security  situation  in  the  post-cold- 
war  era,  these  theaters  are  so  widespread  as  to  constitute  vastly  different 
scenarios.  When  the  goal  is  consistency  and  constancy,  this  document 
provides  further  guidance.  Tools  of  execution  and  strategies  for  accom¬ 
plishing  the  objectives  are  left  to  the  theater  commander. 


14 


Soi/rce;  John  M.  Shalikashvill,  Shape.  Respond,  Prepare  Now:  A  National  Military  Strategy  for  a  New  Era  (Wash¬ 
ington,  D.C.:  Joint  Chiefs  of  Staff,  1998),  12-18. 


Figure  5.  National  Military  Strategy  Hierarchy 

Invoking  Theory 

There  is  a  yet  untapped  source  of  guidance.  The  stress  of  impending  nu¬ 
clear  doom  mobilized  all  manner  of  theorists  to  consider  the  nature  of  war 
and  conflict  during  the  cold  war,  with  an  eye  toward  using  force  in  a  rea¬ 
soned  way  to  prevent  escalation.  Although  much  of  the  literature  of  this 
period  focused  on  nuclear  deterrence,  many  chapters  and  volumes  also 
considered  the  nature  of  war  itself,  and  the  meaning  of  conventional  war¬ 
fare.  From  this  period  of  rich  academic  theory  we  can  borrow  a  rigorously 
analyzed  foundation  for  making  decisions  on  when  and  how  to  engage 
military  forces  that  carries  a  weU-established  provenance  and  finds  gen¬ 
eral  acceptance  throughout  military  and  civilian  institutions.  In  the  ab¬ 
sence  of  other  guidance,  we  will  use  this  body  of  thought  to  direct  our 
search  for  an  enduring  framework  to  organize,  train,  and  equip  militaiy 
forces. 

Thomas  C.  Schehing  provides  a  useful  foundation  for  a  theory  of  how 
armed  forces  can  be  used  and  what  it  can  and  should  accomplish.  His  book 
Arms  and  Influence  describes  a  useful  taxonomy  of  how  armed  forces  in¬ 
fluence  adversaries  that  applies  today.  Written  in  1966,  SchelUng’s  book 
described  what  military  power  could  do  amd  why.  The  emphasis  at  the  time 
was  on  nuclear  war  and  deterrence,  but  the  book’s  focus — as  it  appeared 
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early  in  the  Vietnam  conflict— was  on  the  avoidance  of  escalation  and 
fighting  wars  without  employing  nuclear  weapons.  This  influential  book, 
and  the  many  others  it  spawned,  had  many  of  its  theories  tested  during 
Vietnam.  His  notions  of  gradualism  and  the  need  to  apply  force  in  signal¬ 
sending  increments  has  since  gathered  a  somewhat  notorious  reputation, 
but  many  of  the  underlying  elements  of  his  theory  still  provide  great  util¬ 
ity.  His  fundamental  theory  of  the  difference  between  brute-force  warfare 
and  coercion  still  informs  the  basic  argument  for  using  and  mamtaining 
military  forces,  and  it  provides  a  useful  set  of  means  and  objectives  with 
which  to  continue  our  hierarchy.® 

Most  usefully,  Schelling  created  an  acceptable  taxonomy  for  the  use  of 
force  that  is  revealing.  At  the  most  fundamental  level,  he  identified  two 
uses  for  military  force  in  a  conflict:  brute  force  and  coercion.  The  differ¬ 
ence  between  the  two  is  the  “difference  between  taking  what  you  want  and 
making  someone  give  it  to  you.”^  A  brute-force  application  of  power  by  na¬ 
tion  A  against  nation  B  succeeds  by  causing  adequate  destruction  of  na¬ 
tion  B’s  forces  so  that  he  cannot  prevent  nation  A  from  pursuing  its  goals. 
It  renders  the  adversary,  if  not  harmless,  at  least  nonthreatening.  It  is 
somewhat  akin  to  Clausewitz’s  notion  of  absolute  war  and  the  complete 
defeat  of  the  enemy’s  army.® 

Coercion,  on  the  other  hand,  consists  of  making  the  adversary  decide 
not  to  oppose  the  opponent’s  action.  It  differs  from  brute  force  in  that  the 
adversary  still  has  an  ability  to  oppose  action  but  consciously  chooses  not 
to  do  so  for  a  variety  of  reasons.  To  break  coercion  down  further  into  its 
component  parts,  Schelling  differentiates  between  deterrence  and  com- 
pellence.  The  difference  between  compellence  and  deterrence  is  the  “dif¬ 
ference  between  a  threat  intended  to  make  an  adversary  do  something 
and  a  threat  intended  to  keep  him  from  starting  something.  Deterrence 
consists  of  influencing  an  adversary  so  that  it  does  not  act  against  a  de¬ 
terring  nation  (does  not  “start  something”).  Compellence  consists  of  influ¬ 
encing  an  adversary  that  has  already  acted  so  that  the  adversary  charrges 
its  behavior  and  ceases  its  action  and,  possibly  also,  reverses  its  actions 
(makes  “an  adversary  do  something”).  Deterrence  acts  to  prevent  adver¬ 
sarial  action:  compellence  acts  to  stop  and  reverse  adversari^  action.^  Coer¬ 
cion  is  akin  to  Clausewitz’s  notion  of  real  war,  as  opposed  to  war  on  paper, 
which  is,  or  should  be,  driven  by  the  state’s  poUcy,  among  other  things.^® 

What  causes  a  nation  to  make  such  a  choice?  Typically,  it  is  one  of  two 
reasons;  the  coerced  nation  concludes  that  it  does  not  have  the  ability  to 
oppose  the  coercing  nation,  or  it  concludes  that  it  cannot  afford  the  costs 
of  continuing  its  opposition  to  the  coercing  nation.  These  two  types  of  co¬ 
ercive  strategies  were  discussed  in  1959  by  Glenn  H.  Snyder,  in  which  he 
termed  them  denial  and  punishment,  respectively.  “  Schelling  also  makes 
mention  of  the  concept  in  his  description  of  Secretary  of  Defense  Robert 
S.  McNamara’s  “counterforce”  and  “cities”  (later  known  as  “countervalue”) 
strategies  for  nuclear  war  and  deterrence. Robert  A.  Pape  discusses 
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these  strategies  using  a  mathematical  construct  in  which  the  value  of  re¬ 
sisting  a  coercing  nation,  R,  is  expressed  as  an  algebraic  formulation. 

R  =  B»p(B)  =  C*p(C) 

Where  R  =  value  of  resistance 
B  =  potential  benefits  of  resisting 
p(B)  =  probability  of  attaining  benefits,  B 
C  =  potential  costs  of  meeting 
P(C)  =  probability  of  incurring  costs,  C 

When  the  value  of  R  is  less  than  zero,  the  resisting  state  finds  it  better 
(producing  more  value  for  itself)  to  succumb  to  the  coercing  state’s  de¬ 
mands.  In  this  construct,  a  denial  strategy  decreases  the  probability  of  at¬ 
taining  benefits  B  (the  value  of  pIB]),  while  a  punishment  strategy  in¬ 
creases  the  costs  of  resisting  (C)  or  increases  the  likelihood  of  incurring 
that  cost,  p[Q^^  These  two  strategies  constitute  two  different  means  of 
achieving  coercion.  Not  surprisingly,  they  are  not  collectively  exhaustive; 
other  theorists  have  suggested  other  mechanisms  for  forcing  an  adver¬ 
sary’s  behavior  change.  These  can  include  decapitation  strategies,  or  cut¬ 
ting  off  the  decision-making  portion  of  the  opposing  nation’s  army  from 
the  fighting  portion,  rendering  it  ineffective  (possibly  a  variation  of  the  de¬ 
nial  strategy),  and  risk  strategies,  which  focus  more  on  manipulating  the 
adversary’s  perceived  probability  of  suffering  costs  (p[C])  rather  than  rais¬ 
ing  C  itself.*'*  Likely  there  are  others  not  discussed  here.*® 

Intuitively,  the  notion  of  using  coercion  over  brute  force  methods  of 
force  application  is  appealing  to  US  national  security.  Brute  force  entails 
complete  or  near  complete  destruction  of  the  adversary’s  ability  to  defeat 
US  forces.  Coercion,  on  the  other  hand,  entails  a  seemingly  more  efficient 
use  of  force,  one  that  does  not  necessarily  need  to  destroy  an  adversary’s 
armed  forces  but  only  to  convince  the  adversary  to  change  its  behavior 
and  policy.  It  would  appear  to  be  better  for  both  sides,  in  terms  of  costs 
in  capital  and  human  life,  if  a  resolution  could  be  reached  without  com¬ 
plete  destruction  of  one  nation’s  military  forces  and  its  country.  It  also 
blends  well  with  the  US  NSS,  which  advocates  shaping  the  international 
environment  with  less  destructive  means  than  military  force,  such  as 
diplomacy.  The  focus  appears  to  be  on  achieving  favorable  end-states  with 
minimal  conflict.  However,  “because  our  shaping  efforts  alone  cannot 
guarantee  the  international  security  environment  we  seek,  the  United 
States  must  be  able  to  respond.’’*®  Furthermore,  coercion  also  does  not  ex¬ 
clude  the  brute  force  approach.  The  ability  to  coerce  resides  in  a  latent 
ability,  an  unused  ability  to  inflict  damage.  As  such,  a  coercive  force  and 
strategy  that  “fails”  or  does  not  convince  the  adversary  to  change  its  pro¬ 
posed  or  actual  behavior,  still  maintains  the  capability  to  create  a  favor¬ 
able  outcome  by  brute  force.  We  can  think  of  this  as  graceful  degradation.  *^ 
Additionally,  there  are  essential  elements  of  any  coercion  strategy,  whether 
deterrence  or  compellence,  denial  or  punishment.*®  These  are  capability. 
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credibility,  and  communication,  sometimes  called  the  three  Cs.  Capabil¬ 
ity  is  the  ability  of  the  coercing  state  to  attack  either  the  adversary’s  abil¬ 
ity  to  pursue  its  goals  (denial)  or  things  the  adversary  values,  raising  the 
costs  of  continuing  its  policy  (pimishment).  This  capability  is  very  much 
like  the  capability  required  to  engage  in  a  brute  force  response  to  an  ad¬ 
versary,  but  as  Schelling  emphasizes,  in  coercion,  “[ijt  is  the  threat  of 
damage,  or  of  more  damage  to  come,  that  can  make  someone  yield  or  com¬ 
ply,”  without  having  to  completely  destroy  the  adversary.'®  A  coercing 
state  need  not  have  the  ability  actually  to  carry  out  the  brute-force  action, 
but  the  adversary  must  believe  it  does. 

This  leads  to  the  second  essential  element  of  coercion,  credibility. A 
coercing  state  must  be  able  to  threaten  the  adversary  with  the  credible 
use  of  force  for  coercion  to  succeed.  The  adversary  must  believe  the  co¬ 
ercing  state  is  willing  to  use  force.  LxrgicaUy  speaking,  the  adversary  must 
be  able  to  look  at  the  equation  above  applied  to  the  coercing  state  and  de¬ 
termine  that  it  is  mathematically  in  the  best  interest  of,  or  more  valuable 
to,  the  coercing  state  to  continue  its  action  against  the  adversary.  That  is, 
the  value  R  to  the  coercing  state  of  resisting  the  actions  of  the  adversary, 
or  continuing  to  resist  them,  is  greater  than  zero.  When  the  adversary 
comes  to  this  conclusion,  credibility  has  been  communicated. 

This  leads  to  the  third  essential  element  of  coercion — communication.  Be¬ 
fore  a  nation  attempts  to  coerce  an  adversary,  it  must  make  clear  exactly 
why  it  is  coercing  that  adversauy:  what  is  to  be  gained?  Ideally,  a  coercing 
state  should  communicate  an  ultimatum  to  the  adversary,  describing  what 
policies  or  behawor  it  finds  offensive,  with  what  policies  or  behavior  they 
should  be  replaced,  by  when  they  should  be  replaced,  and  the  conse¬ 
quences  should  they  not  be  replaced.  Each  of  these  elements  of  communi¬ 
cation  exists  in  the  ideal  form  of  coercion:  but  in  reality,  they  are  sometimes 
cimbiguous  for  a  variety  of  reasons.  Time  limits  may  not  be  stated  to  allow 
for  bureaucratic  wrangling  within  the  adversarial  state.  Consequences  may 
not  be  stated  explicitly  so  as  to  preclude  an  adversary  from  strengthening 
its  defenses  against  attack,  rendering  the  coercion  less  effective. 

To  be  sure,  there  are  other  elements  of  successful  coercion,  but  these 
often  depend  on  the  adversary.  The  adversary  must  be  able  to  “do  the 
math,”  so  to  speak,  to  determine  the  credibility  of  the  threat.  This  could 
be  described  as  the  assumption  of  rationality.  Indeed,  we  should  always 
desire  a  rational  opponent  in  a  crisis,  for  rational  men  and  women  should 
be  able  to  solve  conflicts  without  resort  to  arms.  Yet,  even  rational  people 
can  disagree.  Rationality  per  se  is  not  strictly  required:  the  adversary 
must  simply  be  able  to  calculate  what  is  in  its  own  best  interests  and  per¬ 
ceive  that  the  issue  in  question  impacts  an  interest  of  the  coercing  nation. 
Along  those  lines,  the  level  of  interest  in  the  conflict  for  the  coercing  state 
must  be  great  enough,  or  must  appear  so  to  the  adversary,  to  move  that 
state  to  action.  It  is  not  irrational  for  the  adversary  to  assume  another 
state  will  not  be  moved  to  violence  if  the  adversary  pursues  military  ob¬ 
jectives  that  are  meaningless  to  the  would-be  coercer. 
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Completing  the  Framework 


It  should  be  apparent  that  Schelling’s  taxonomy  has  created  another 
useful  hierarchy  for  the  application  of  military  force.  This  is  depicted  in 
figure  6.  Following  decision  analysis  logic,  each  element  is  a  fundamental 
objective.  Each  subobjective  explains  with  increasing  precision  the  objec¬ 
tive  above  it.  Furthermore,  each  objective  is  logically  independent  of  the 
others.  A  nation  employing  militaiy  foree  may  transition  from  deterring  an 
adversary  to  compelling  that  adversary,  but  there  is  a  distinct  logical  dif¬ 
ference  in  the  objective. 


Figure  6.  Schelling’s  Fundamental  Objectives  Hierarchy  of  Military  Force 

This  may  not  be  precisely  true  of  the  means  of  coercion,  however.  The 
means-objectives  network  is  somewhat  complicated.  In  general,  the 
means  of  compellence  and  deterrence  can  be  very  similar.  A  coercing  na¬ 
tion  can  execute  a  punishment  strategy,  a  denial  strategy,  or  some  com¬ 
bination  of  the  two  to  compel  or  to  deter.  These  may  be  considered  as  part 
of  a  spectrum  of  strategies,  with  any  particular  strategy  including  ele¬ 
ments  of  both,  or  even  of  another.  Also,  in  practice,  the  distinction  be¬ 
tween  punishment  and  denial  is  not  always  stark.  (Nor  is  the  distinction 
between  brute  force  and  some  compellence  strategies.)  Destroying  an  oil 
refinery  may  prevent  an  adversary  from  conducting  a  prolonged  campaign 
to  seize  territory.  In  a  shorter  coiiflict,  however,  that  oil  refinery  may  sim¬ 
ply  constitute  a  valuable  component  of  the  adversary’s  economy,  one  that 
makes  no  direct  contribution  to  its  ability  to  seize  territory  quickly.  In  this 
case,  a  denial  strategy  and  a  punishment  strategy  may  influence  one  an¬ 
other,  and  each  clearly  influences  the  objective  of  coercion.  Furthermore, 
these  means  are  neither  mutually  exclusive  nor  collectively  exhaustive, 
and,  as  such,  form  a  poor  basis  for  determining  enduring  requirements 
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for  military  strategy  and  acquisition  policy.  Clearly,  the  choice  of  a  precise 
coercive  strategy  will  be  unique  to  a  particular  decision  maker. 

We  can  consider  a  different  set  of  coercive  “means,”  the  three  Cs.  These 
clearly  are  a  means  to  reach  the  objective  of  coercion,  yet  they  are  funda¬ 
mentally  different  in  nature  from  the  strategies  discussed  above.  Also, 
while  there  may  be  a  trade-off  between  the  three,  with  capability,  for  ex¬ 
ample,  influencing  credibility,  they  do  not  influence  coercion  so  much  as 
define  elements  for  its  successful  accomplishment.  Here  we  see  a  true 
case  of  a  hybrid  hierarchy.  The  three  Cs  act  as  both  means  and  objectives, 
because  each  is  a  necessary  element  (although  as  a  group  not  necessarily 
sufficient)  to  achieving  effective  coercion.  Although  the  three  Cs  are  not 
mutually  exclusive  nor  collectively  exhaustive,  unlike  the  strategies  dis¬ 
cussed  above,  their  existence  is  not  subject  to  debate  in  an  effective  coer¬ 
cion  strategy.  That  strategy  must  have  each  of  these. 

The  three  Cs,  then,  can  form  the  basis  for  an  enduring  set  of  require¬ 
ments  for  military  strategy  cmd  acquisition  in  that  they  must  be  present 
in  some  fashion  any  time  a  nation  seeks  to  coerce  another  nation.  Any 
time  one  nation  seeks  to  coerce  another  nation,  it  must  have  an  appropriate 
capability  to  do  so,  it  must  present  a  credible  threat  to  the  adversary,  and 
it  must  be  able  to  communicate  an  ultimatum  and  perceive  a  response. 
The  precise  nature  of  the  capability  required,  the  basis  for  credible  inter¬ 
vention,  and  the  messages  communicated  to  and  from  the  adversary  will 
be  unique  in  each  coercive  situation.  It  is  possible,  however,  to  design  a 
force  and  a  strategy  to  deal  with  a  broad  set  of  coercive  situations.  This 
framework  will  help  guide  the  development  of  those  forces  and  strategy  to 
give  them  the  broadest  utility  possible. 

There  appears  to  be  something  missing  from  a  hierarchy  that  uses  ele¬ 
ments  such  as  these  to  assess  strategy  and  force  structure.  Typically  when 
alternatives  are  discussed  and  compared,  they  are  compared  against  such 
measures  as  time  and  costs  in  dollars  and  lives.  Presumably  the  more 
quickly  an  alternative  can  achieve  a  favorable  outcome,  the  better  that  al¬ 
ternative  is.  If  that  alternative  is  also  more  expensive,  then  trade-offs 
must  be  made — plotting  time  required  against  dollars.  These  are  the  tra¬ 
ditional  measures  of  effectiveness  for  military  policy  alternatives.  Capa¬ 
bility,  credibility,  and  communication,  however,  seem  not  to  address  these 
measures.  Such  measures  as  time,  cost,  and  lives  spared  are  important 
only  insofar  as  they  contribute  to  achieving  a  worthy  goal.  The  cheapest 
alternative  may  rank  highly  in  cost  comparison  with  other  alternatives, 
but  if  it  does  not  contribute  to  the  overarching  goal,  it  is  valueless.  That 
is  the  essence  of  decision  analysis:  creating  a  logically  consistent  basis  for 
deriving  alternatives  and  assessing  their  value.  Any  alternative  is  valuable 
only  if  it  contributes  to  the  overarching  goal,  and  the  search  for  inexpen¬ 
sive  and  rapid  means  to  achieve  that  goal  should  never  lose  sight  of  this. 
It  never  will  if  the  decision-analysis  framework  is  used.  The  next  chapter 
will  discuss  precisely  how  these  traditional  measures  are  incorporated 
into  this  framework. 
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When  the  utility  of  the  decision-analysis  framework  is  established,  it  is 
left  to  show  its  relevance  to  the  current  strategic  context.  How  do  we  tran¬ 
sition  between  NSS/NMS  hierarchy  and  the  coercion  theory  hierarchy?  We 
must  attach  the  “Use  of  Military  Force”  objective  to  one  of  the  subobjec¬ 
tives  in  the  NSS/NMS  hierarchy.  The  most  obvious  connection,  especially 
in  this  context,  is  using  militaiy  force  to  respond  to  threats  to  security,  in 
either  an  MTW  scenario  or  a  small-scale  contingency.  Either  of  these  is 
likely  to  require  militaiy  force  to  resolve,  and  both  are  candidates  for  co¬ 
ercion  over  brute  force  measures.  To  avoid  specification,  we  can  attach  it 
directly  to  the  “Respond”  objective,  as  a  means  objective  for  any  of  the 
lower -level  scenarios.  This  also  complements  the  NSS,  which  calls  for 
using  “the  most  appropriate  tool  or  combination  of  tools — diplomacy,  pub¬ 
lic  diplomacy,  economic  measures,  law  enforcement,  military  operations, 
and  others.”2i  In  this  context,  the  objective  of  using  military  force  is  sim¬ 
ply  one  of  several  means  to  achieve  the  “Respond”  objective.  The  com¬ 
pleted  hierarchy  is  shown  in  figure  7.^^ 

The  United  States  will  always  need  the  ability  to  call  on  military  force  to 
respond  to  threats  to  its  national  interests.  As  the  presidential  adminis¬ 
tration  changes,  we  can  expect  the  NSS  to  change.  This  change  may  or 
may  not  be  significant.  With  its  worldwide  interests,  however,  it  is  rea¬ 
sonable  to  expect  that  the  United  States  will  need  to  be  able  to  employ 
force  in  a  coercive  scenario  regardless  of  the  text  of  the  next  national  se¬ 
curity  strategy  document.  As  the  new  administration  investigates  invest¬ 
ments  in  the  militaiy,  it  should  do  so  with  the  enduring  requirements  of 


Figure  7.  Completed  Hybrid  Hierarchy 
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such  strategies  in  mind.  The  three  Cs  provide  such  a  set  of  enduring  re¬ 
quirements  for  military  forces  and  strategies. 

Is  the  hierarchy  complete?  Yes  and  no.  It  is  an  aid  to  focusing  the  decision¬ 
making  process,  with  three  components  identified  that  must  always  be 
present.  It  has  a  soimd  basis,  built  upon  decades  of  academic  research 
and  scores  of  cases.  It  has  an  enduring  quality,  as  the  United  States  will 
likely  always  need  an  ability  to  respond  to  an  adversary  no  matter  the  na¬ 
ture  of  the  nation’s  or  the  military’s  leadership.  However,  the  hierarchy  is 
not  confined,  strictly  speaking,  to  the  use  of  military  force.  Some  of  the  en¬ 
during  requirements  of  coercion  cannot  be  fulfiUed  by  military  force  alone, 
but  must  be  enhanced  by  diplomatic  means— especially  the  requirement 
for  communication.  That  indicates  that  there  exist  holes  in  the  hterarchy, 
due  somewhat  to  its  hybrid  nature.  There  are  other  means  by  which  to  re¬ 
spond  to  national  security  threats,  some  of  which  the  nation  has  yet  to 
discover.  That,  however,  is  not  a  shortcoming  of  the  decision  analysis  frame¬ 
work,  but  a  strength,  as  is  the  identification  of  holes  in  the  logic.  The  abil¬ 
ity  of  military  force  to  cover  adequately  all  the  requirements  of  a  coercion 
strategy  is  debatable;  the  necessity  of  their  coverage  is  not.  If  military  force 
carmot  account  for  each  of  the  three  fundamental  requirements  of  coer¬ 
cion,  some  other  means  must  be  found  if  coercion  is  to  be  effective.  That 
should  always  be  kept  in  mind  as  the  nation  creates  coercion  strategies 
and  builds  military  force  structures  to  support  them.  When  the  nation 
builds  a  strategy  or  buys  a  weapon  system,  it  must  identify  what  objective 
need(s)  it  satisfies  and  what  is  yet  unsatisfied.  Only  by  constantly  refer¬ 
encing  the  complete  requirement  can  efficacious  strategies  and  force  struc¬ 
tures  be  obtained. 

Defining  a  Specific  Context 

The  decision  analysis  framework  is  now  nearly  complete.  Referring  back 
to  figure  1,  we  must  still  define  a  specific  decision  context,  one  even  more 
specific  than  the  need  for  coercion,  but  one  general  enough  to  provide  util¬ 
ity  in  a  wide  range  of  scenarios.  The  generation  of  scenarios  has  been  one 
of  the  most  important  endeavors  in  any  strategy  review  process,  one  that 
constantly  vexes  the  study  designers.  The  problem  is  one  of  predicting  the 
future,  especially  since  that  future  itself  likely  will  be  affected  by  the  re¬ 
sults  of  the  review  in  a  Schrodinger-like  fashion.^®  As  we  base  future  strate¬ 
gic  decisions  on  theories  we  already  know  and  to  some  extent  on  force 
structure  we  already  have,  it  is  not  unreasonable  to  base  future  scenarios 
on  those  we  already  know,  especially  since  we  have  nearly  2,500  years  of 
historical  accounts  of  the  types  of  scenarios  that  may  require  the  applica¬ 
tion  of  military  force.  The  focus  of  this  study  will  be  on  what  can  be  caUed 
third  party  coercion  or  US  intervention  on  behalf  of  a  friendly  nation  that 
is  under  militaiy  attack  by  an  adversary.  In  this  situation,  the  United 
States  will  act  as  the  coercing  nation,  the  adversary  will  be  the  coerced  na¬ 
tion,  and  the  friendly  nation  will  be  the  ally.  This  is  the  very  situation  that 


has  existed  for  a  number  of  major  conflicts  over  the  past  century.  These 
conflicts  included  World  Wars  1  and  II,  Korea,  Vietnam,  and  Iraq.  Indeed, 
this  type  of  power  projection  scenario  in  support  of  an  ally  is  the  most 
likely  scenario  for  the  next  25  years,  according  to  the  QDR  2001  Working 
Group:  “the  majority  of  America’s  military  will  be  required  to  remain  or¬ 
ganized  to  conduct  power  projection  operations  during  regional  conflicts, 
a  posture  conceptually  similar  to  today.”^^ 

To  clarify  further,  this  study  will  classify  the  adversaiy  as  rational 
enough  to  perform  the  calculations  discussed  previously,  but  irrational  or 
imperceptive  enough  to  have  ignored  any  previous  efforts  at  deterrence 
that  might  have  taken  place.  It  will  also  classify  the  adversaiy  as  somewhat 
risk  seeking  in  behavior,  willing  to  jeopardize  men  and  equipment  for  lim¬ 
ited  gains.  This  assumption  is  something  of  a  worst  case  assumption  as 
this  kind  of  adversaiy  may  not  be  susceptible  to  pure  strategies  of  denial 
or  punishment.  This  analysis  will  largely  and  purposely  avoid  discussions 
of  the  mechanism  of  coercion,  a  subject  that  has  been  treated  with  some 
success  in  other  works.^®  It  is  enough  to  know  that,  based  on  historical  ev¬ 
idence,  adversary  nations  have  been  coerced  into  capitulation  while  still  re¬ 
taining  an  ability  to  continue  violence,  either  due  to  a  denial  strategy  or  a 
punishment  strategy,  or  some  hybrid  or  other  type  of  strategy.  Finally,  we 
wUl  assume  that  the  friendly  nation  in  this  scenario  is  willing  to  have  the 
United  States  intervene  on  its  behalf.  This  may  or  may  not  include  basing 
forces  on  its  soil.  This  point  will  be  discussed  further  in  the  next  chapter. 

Now  we  have  the  strategic  and  specific  context,  a  hierarchy  with  a 
means  network  that  identifies  enduring  requirements  for  military  force  in 
the  strategic  context  and  a  specific  context.  This  should  get  us  “much 
closer  to  what  we  want.”  Using  this  framework,  this  study  will  examine  the 
alternative  means  to  achieving  the  objective  of  coercion,  emphasizing  the 
contribution  of  airpower  assets  to  a  coercion  strategy.  The  next  chapter 
will  focus  in  depth  on  each  essential  element  of  coercion,  discussing  what 
airpower  assets  can  provide,  how  they  can  provide  it,  and  what  gaps  they 
leave  open  in  a  coercion  strategy. 


Notes 

1 .  Much  of  the  following  discussion  derives  from  Ralph  L.  Keeney,  Value-Focused  Think¬ 
ing:  A  Path  to  Creative  Decisionmaking  (Cambridge,  Mass.:  Harvard  University  Press, 
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analysis  exist — notably  Howard  Raiffa,  Decision  Analysis  (Reading,  Mass.:  Addison-Wesley, 
1986)  and  Detlov  von  Winterfeldt  and  William  Edwards,  Decision  Analysis  and  Behavioral 
Research  (Cambridge,  Mass.:  Cambridge  University  Press.  1986)— Keeney  provides  a  single¬ 
volume  reference  for  the  interested  reader  that  can  be  read  and  understood  without  prior 
knowledge  of  decision  analysis  or  rigorous  mathematics.  Additionally,  Keeney  provides 
scores  of  real-world  examples  to  elucidate  his  concepts.  Sadly,  none  of  them  considers  the 
topic  in  question. 

2.  Keeney  refers  to  this  structure  as  a  “means-ends  objectives  network.”  The  terminol¬ 
ogy  in  this  study  is  used  to  aid  in  separating  the  two  concepts. 

3.  It  must  be  noted  that  the  most  recent  edition— December  1999— A  National  Security 
Strategy  for  a  New  Century  was  produced  by  the  Clinton  administration,  and  it  incorpo- 
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administration  will  produce  its  own  JVSS  in  due  time.  Until  then,  however,  this  will  be  the 
guiding  influence  on  strategy  development  and  acquisition,  as  well  as  the  2001  Quadren¬ 
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Chapter  3 


Assessing  the  Contributions 
of  Airpower  to  a  Coercion  Strategy 


Coercion  depends  more  on  the  threat  of  what  is  yet  to  come  than  on  damage  already 
done.  The  pace  of  diplomacy,  not  the  pace  of  battle,  would  govern  the  action;  and 
while  diplomacy  may  not  require  that  it  go  slowly,  it  does  require  that  an  im¬ 
pressive  unspent  capacity  for  damage  be  kept  in  reserve. 

— Thomas  C.  Schelling 
Arms  and  Influence 


The  use  of  military  force  is  fundamentally  tied  to  policy.  As  it  was  true 
in  Schelling’s  time,  so  it  is  true  today.  However,  technological  develop¬ 
ments  may  not  often  be  pursued  with  regard  to  the  same  policy.  When 
they  play  a  part  in  military  strategy,  they  should  be.  Technology  will  change 
the  ability  of  the  military  to  carry  out  the  objectives  of  policy.  As  enemies 
present  new  challenges,  technologies  will  present  new  solutions.  Military 
strategy  must  incorporate  those  technological  solutions  coherently  to  sup¬ 
port  national  strategy.  As  discussed  in  the  previous  chapter,  as  long  as 
the  nation  needs  to  employ  force  to  coerce  an  adversary,  it  must  be  pre¬ 
pared  to  buUd  and  enforce  a  strategy  with  at  least  three  essential  compo¬ 
nents:  capability,  credibility,  and  a  means  of  communication.  The  tech¬ 
nological  solutions  and  the  platforms  that  effect  a  coercive  strategy  must 
support  these  components  of  coercion.  This  chapter  explores  how  armed 
forces,  especially  airpower,  can  contribute  to  those  essential  components 
to  produce  “an  impressive  unspent  capacity  for  damage”  and  a  coherent 
coercion  strategy. 

Capabilities,  Qualities,  and  Characteristics 

The  components  of  coercion  are  capability,  credibility,  and  communica¬ 
tion.  A  coercive  capability  is  essentially  an  ability  to  apply  force  against  an 
adversary.  Credibility  is  a  combination  of  legitimacy  and  believability  as¬ 
sociated  with  the  coercing  state’s  actions.  Communication  refers  to  the  ul¬ 
timata  that  a  coercing  state  makes  to  an  adversary.  This  study  argues  that 
any  coercive  strategy  requires  each  of  these,  in  perhaps  varying  quantities 
depending  on  the  coercive  context,  but  no  coercive  strategy  is  complete 
without  all  of  them. 

It  should  stand  to  reason,  then,  that  the  tools  used  to  effect  coercion 
must  be  consistent  with  the  coercive  strategy  chosen.  That  is,  they  should 
not  subtract  from  such  a  strategy’s  capability,  credibility,  and  communi¬ 
cation:  they  should  directly  contribute  to  it.  Consider  the  followtng  notional 
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example  of  two  states,  Ayland  and  Beeland,  in  a  parched  region  of  the  world. 
Suppose  Beeland  invades  Ayland’s  agricultural  region  in  a  campaign  of 
territorial  expansion.  Not  wanting  to  cede  valuable  territory  to  the  adver¬ 
sary,  Ayland’s  ambassador  to  Beeland  responds  with  an  ultimatum:  Cease 
your  invasion,  Beeland,  and  call  your  troops  back.  If  you  do  not  immedi¬ 
ately  return  all  the  seized  land  to  the  sovereign  government  of  Ayland,  we 
will  bring  to  bear  the  full  force  of  our  great  national  water  pistol  against 
you  and  your  forces.  How  does  this  attempt  at  coercion  fare  with  respect 
to  the  three  Cs? 

Certainly  an  ultimatum  has  been  communicated,  with  one  person  speak¬ 
ing  for  the  nation  of  Ayland.  However,  Ayland’s  tool  of  coercion,  the  na¬ 
tional  water  pistol,  provides  neither  a  capability  to  coerce  nor  a  credible 
threat.  Suppose  the  national  water  pistol  can  deliver  a  great  volume  of 
water  precisely  where  needed  in  the  short  length  of  time  it  takes  to  aim, 
point,  shoot,  and  have  the  water  traverse  the  distance  to  the  target.  This 
unique  capability  of  the  water  pistol  does  not  provide  a  capability  to  effect 
any  coercive  strategy,  whether  it  is  punishment,  denial,  or  a  combination 
of  the  two.  A  stream  of  water  cannot  threaten  the  water-resistant  forces 
of  Beeland,  and  the  free  delivery  of  water  to  the  dry  lands  of  Beeland 
would  be  a  reward,  rather  than  a  punishment.  Furthermore,  the  threat  is 
simply  not  credible.  Why  would  Ayland  shoot  its  valuable  water  toward 
Beeland  and  its  forces?  Such  a  move  would  not  change  Beeland’s  strate¬ 
gic  calculus  (there  is  no  increased  cost  or  reduced  benefit)  and  it  only 
serves  to  bring  disadvantage  to  Ayland  by  reducing  its  water  supply. 

This  example  makes  the  point  that  the  elements  of  force  a  nation  uses 
to  effect  a  coercive  strategy  have  unique  capabilities,  qualities,  and  char¬ 
acteristics  that  may  or  may  not  enhance  their  value  to  a  chosen  strategy 
of  coercion.  In  an  unfortunate  circumstance  of  the  English  language,  how¬ 
ever,  two  words  in  this  example  have  decidedly  different  meanings.  The 
first  C  of  coercion  is  capability  or,  more  precisely,  the  capability  to  deliver 
force  against  an  adversary.  Any  unique  element  of  the  force  structure 
used  in  a  coercive  strategy  has  its  own  unique  capabilities  that  describe 
its  function  and  utility  on  the  battlefield.  The  unique  capability  of  that  force 
element,  however,  does  not  necessarily  correspond  directly  to  coercive  ca¬ 
pability.  For  instance,  a  platform  such  as  the  national  water  pistol  may  be 
incredibly  easy  to  use.  That  capability  has  no  relation,  as  shown  above,  to 
the  capability  to  coerce.  In  some  other  scenario,  this  ease-of-use  capabil¬ 
ity  may  increase  the  credibility  of  a  coercive  strategy  because  it  could  eas¬ 
ily  be  used  against  an  adversary  (perhaps  one  using  forces  that  are  not 
water  resistant).  In  this  scenario,  however,  this  capability  contributes  noth¬ 
ing  to  coercive  capability,  credibility,  or  communication. 

We  can  use  this  type  of  analysis  on  any  element  of  a  force  structure  that 
executes  a  coercive  strategy.  By  assessing  the  unique  capabilities,  qualities, 
and  characteristics  of  any  element  of  force  structure  used  in  a  coercive  strat¬ 
egy  in  the  type  of  scenario  discussed  in  this  study,  we  can  determine  how 
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that  element  helps  effect  that  strategy.  Before  doing  so,  however,  we  must 
more  fuUy  investigate  the  three  Cs  to  facilitate  such  an  assessment. 

The  last  chapter  proclaimed  the  framework  nearly  complete.  Indeed,  at 
an  aggregated  level,  it  is  complete.  There  is  an  obvious  mismatch,  how¬ 
ever,  between  the  three  components  of  coercion  and  the  contributions  of 
individual  platforms  used  in  the  coercive  strategy.  Coercion  is  fundamen¬ 
tally  a  political  effect:  the  tools  of  coercion  essentially  function  at  a  much 
lower,  tactical  level.  There  must  be  a  direct  relationship  between  the  po¬ 
litical  goals  and  the  tactical  actions  used  to  achieve  them.  Translating  be¬ 
tween  the  two  realms  of  action,  political  and  tactical,  is  the  challenge. 

While  coercion  itself  resides  at  the  political  level  of  war,  the  components 
of  coercion  inhabit  a  lower,  strategic  level  of  war.  That  is,  the  three  Cs 
combine  to  make  up  a  strategy  to  effect  coercion.  The  following  discussion 
will  review  the  theoretical  basis  for  each  of  the  three  Cs,  and  it  will  draw 
from  that  basis  the  operational-level  effects  required  to  achieve  each  of  the 
strategic-level  components  of  coercion.  At  the  end  of  the  discussion  of  each 
component  of  coercion,  we  will  have  developed  a  means-end  network  for 
each  component  that  lists  the  operational-level  subcomponents  of  coer¬ 
cion  peculiar  to  that  component. 

Although  at  that  point  the  framework  will  be  more  nearly  complete,  with¬ 
out  discussing  the  tactical  requirements  of  coercion  in  this  scenario,  it  is 
difficult  to  assess  the  tactical  contributions  of  each  tool  of  coercion.  Due 
to  the  complex  nature  of  interactions  between  the  levels  of  war  and  be¬ 
tween  effects  at  the  tactical  level,  such  a  discussion  would  soon  prove  in¬ 
tractable  and  counterproductive.  The  framework  presented  in  this  chapter, 
developed  to  the  operational  level,  represents  an  appropriate  combination  of 
simplicity  and  explanatory  value  for  this  study.  Chapter  4  will  discuss 
specific  elements  of  the  force  structure  that  execute  a  strategy  of  coercion 
at  an  operational  level.  It  wUl  consider  the  operational  contributions  of 
force-structure  elements  to  a  strategy  of  coercion  that  correspond  directly 
to  the  means-end  networks  that  will  be  developed  in  this  chapter.  As  we 
develop  the  framework  in  this  chapter,  however,  keep  in  mind  the  com¬ 
promise  required  between  explanatory  value  and  tractability. 

Finally,  before  investigating  each  of  the  components  of  coercion  more 
fuUy,  it  bears  repeating  that  this  study  is  fundamentally  concerned  with 
the  strategy  and  hardware  of  coercion.  The  concepts  of  coercion  are  well 
established:  this  study  does  not  introduce  any  new  concepts  into  the  dis¬ 
cussion.  However,  it  does  translate  the  conceptual  nature  of  coercion  to  a 
more  tangible  nature,  connecting  the  theoretical  requirements  of  coercion 
to  hardware  requirements.  Using  these  coercion  concepts,  it  develops 
measures  of  merit  to  show  more  precisely  how  military  hardware  can  help 
achieve  coercion.  In  doing  so,  it  blends  the  well-established  taxonomy  of 
coercion  with  the  well-established  taxonomy  of  militaiy  means.  As  the  two 
concepts  developed  separately,  there  are  undoubtedly  shared  ideas  and 
meanings:  but  there  are  also  eontradictory  ideas  and  meanings.  As  much 
as  possible,  this  study  wiU  attempt  to  remain  true  to  both  schools  of 
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thought.  Where  conflicts  occur,  this  study  will  attempt  to  paint  the  intended 
ideas  clearly  and  to  introduce  clarifying  language.  Furthermore,  since  this 
study  primarily  deals  with  the  military  strategy  and  hardware  of  coercion, 
it  does  not  consider  many  fundamental  notions  of  coercion  theory.  Indeed, 
there  are  many  elements  of  coercion  that  have  no  military  equivalent  and 
to  which  military  force  cannot  contribute.  This  study  does  not  refer  to  such 
fundamental  concepts  as  legitimacy;  they  are  primarily  political  concepts, 
handled  at  a  level  above  the  strategic  level  of  war.  They  are  no  less  criti¬ 
cal  to  achieving  coercion,  but  they  require  an  expertise  beyond  what  the 
military  can  provide. 

The  discussion  that  follows  will  consider  each  component  of  coercion: 
Capability,  Credibility,  and  Communication,  individually.  Each  discussion 
begins  with  a  review  of  the  theoretical  underpinning  of  the  component,  and 
then  considers  the  practical  aspects  of  achieving  the  strategic  effect.  As  a 
first  step  towards  clarity,  when  referring  to  each  of  the  three  Cs,  the  name 
of  each  component  will  be  capitalized.  That  is.  Capability,  as  a  component 
of  coercion,  is  not  to  be  confused  with  a  generic  capability  that  may  con¬ 
tribute  to  any  of  the  three  Cs  or  none  at  all. 

Capability 

Capability  is  the  ability  to  bring  force  to  bear  against  an  adversary.  The 
goal  of  a  coercive  strategy  is  to  apply  just  enough  force  to  cause  the  ad¬ 
versary  to  change  its  behavior,  ceasing  its  current  actions  and  begirming 
new  behaviors  as  appropriate.  The  mechanism  by  which  a  behavior  change 
takes  place  can  be  complicated:  sometimes  it  is  beyond  explanation.  It  is 
also  likely  to  depend  on  the  nature  and  culture  of  the  adversary.*  Multi¬ 
ple  mechanisms  exist  to  effect  a  behavior  change.  Pape  has  argued  that, 
generally,  punishment  strategies  are  ineffective:  only  denial  strategies 
have  the  opportunity  for  success.^  Warden  has  argued  that  decapitation 
strategies  are  the  most  decisive  means  of  coercion.^  Still  others  have  ar¬ 
gued  that  an  effective  strategy  includes  a  combination  of  mechanisms  to 
ensure  coercion,  based  on  the  context  of  the  situation.'*  It  is  not  the  point 
of  this  study  to  argue  the  relative  efficacy  of  possible  strategies.  The  se¬ 
lection  of  a  specific  strategy  of  coercion  will  inevitably  be  the  responsibil¬ 
ity  of  national  leadership  in  the  event  and  that  body  will  likely  choose 
based  on  a  host  of  factors  including  the  nature  of  the  enemy  and  the  level 
of  US  interest  involved,  available  intelligence  on  the  enemy,  and  personal 
preference.  Additionally,  and  of  import  to  this  study,  available  capability 
can  dictate  available  coercion  strategies  to  the  theater  commander  and  to 
the  coercing  nation. 

Schelling  summed  up  the  essence  of  the  capability  to  coerce  an  adver¬ 
sary:  “It  is  the  threat  of  damage,  or  of  more  damage  to  come,  that  can  make 
someone  yield  or  comply”  (emphasis  in  original).^  Capability  includes  not 
only  an  ability  to  inflict  damage  but  also  a  reserve  capacity  to  inflict  more 
damage.  To  be  effective,  this  should  include  not  only  an  initial  capability 
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but  also  a  protected  capability  that  the  adversary  cannot  compromise.  Co¬ 
ercion,  however,  is  a  multiplayer  game;  while  the  coercer  attempts  to  co¬ 
erce  the  adversary,  a  reasonable  adversary  will  fight  back  by  engaging  in 
a  coercion  strategy  of  its  own  (countercoercion),  attempting  to  coerce  the 
coercer  into  changing  its  behavior  so  the  coercer  no  longer  threatens  the 
adversary.  Consequently,  the  mechanisms  available  to  the  adversary  may 
be  the  same  mechanisms  available  to  the  coercer. 

Therefore,  we  must  consider  capability  from  two  perspectives:  offense 
and  defense.  Offensive  capability  constitutes  the  ability  to  inflict  damage. 
Defensive  capability  protects  the  offensive  capability  so  that  there  is  a 
possibility  of  more  damage  to  come.  While  these  elements  differ  concep¬ 
tually,  they  rarely  are  separate  in  reality.  Offensive  and  defensive  capabil¬ 
ities  are  often  contained  on  the  same  platform,  making  the  platform  less 
vulnerable  and  thus  reusable  in  a  hostile  situation.  Some  platforms,  how¬ 
ever,  may  be  purely  offensive — or  may  only  provide  defense  for  other  plat¬ 
forms  as  their  only  contribution — so  the  framework  must  also  allow  for 
such  contributions.  We  will  therefore  keep  the  conceptual  discussion  of  of¬ 
fense  and  defense  separate. 

Offensive  capability  is  the  ability  to  target  the  adversary,  bringing  suffi¬ 
cient  force  to  bear  in  a  way  that  will  change  its  behavior.  Theoretically,  it 
is  difficult  to  assess  this  capability  without  considering  specific  coercive 
mechanisms.  Practically,  however,  the  offensive  capability  that  is  useful 
for  pursuing  a  denial  strategy  is  largely  also  useful  for  pursuing  other 
types  of  strategies:  and  applications  of  offensive  capability  can  support 
both  denial  and  punishment  strategies.®  Ultimately,  the  greater  and  more 
flexible  the  offensive  capability  the  more  strategic  options  for  coercion  a 
commander  has. 

To  bring  offensive  force  to  bear,  a  coercing  nation  must  be  able  to  find 
targets,  to  attack  targets,  and  to  assess  the  impact  of  those  attacks.  The 
ability  to  find  a  target  includes  several  subordinate  tasks  that  act  like  a 
funnel,  focusing  the  coercer’s  abilities  to  the  precise  points  of  impact  on 
which  its  militaiy  capability  can  create  the  desired  effect,  physical  or  oth¬ 
erwise.  At  the  top  of  this  funnel  is  the  ability  to  comprehend  the  adversary 
as  a  targetable  entity.  This  means  understanding  what  the  adversary  is 
doing,  and  how  and  why  it  is  doing  it.  If  a  coercer  can  understand  the  ad¬ 
versary’s  strategy  and  what  it  holds  valuable,  it  can  define  eligible  targets. 
This  level  of  analysis  of  the  enemy  leads  the  coercer  to  decide  on  a  precise 
mechanism  for  coercion,  taking  into  account  the  vulnerabilities  of  the  ad¬ 
versary  and  its  strategy.  Once  the  coercer  has  defined  these  vulnerabili¬ 
ties,  it  must  be  able  to  locate  targets  for  attack.  This  includes  the  types 
and  locations  of  targets  that  will  have  not  only  the  desired  tactical  effect 
but  will  lead  to  desired  effects  at  higher  levels  and,  ultimately,  the  desired 
political  outcome.  A  coercing  force  must  then  locate  precise  targetable  ele¬ 
ments  of  the  target  sets,  or  desired  mean  points  of  impact.  This  includes 
accurate  coordinates  that,  when  attacked,  will  have  the  desired  effect  on 
the  target  system.'^ 
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Next,  the  coercer  must  be  able  to  attack  the  target.  This  requires  not 
only  knowing  where  a  target  is  but  also  tracking  that  target  until  the  co¬ 
ercer  strikes  it  and  achieves  the  effect.^  This  is  the  ability  to  bring  force  to 
bear  directly  on  the  desired  impact  point.  The  coercer  must  communicate 
the  target  information  to  the  attacking  platform.  The  attacking  platform 
then  must  deliver  its  payload  precisely  on  the  target  and  render  the  de¬ 
sired  effect. 

After  the  adversary  has  been  attacked,  the  coercer  must  assess  the  ef¬ 
fect  of  that  attack.  The  coercer  must  measure  the  effect  in  several  dimen¬ 
sions.  Did  the  attack  hit  the  intended  target?  Did  the  attack  render  the 
desired  tactical  effect?  Did  the  tactical  effect  achieve  the  desired  opera¬ 
tional  effect?  This  is  essentially  the  reverse  of  the  funnel  outlined  above, 
in  which  the  coercer  compares  the  desired  mechanism  of  affecting  the  tar¬ 
get  to  the  actual  outcome. 

Do  not  let  the  nomenclature  hide  the  concept  above.  An  individual  plat¬ 
form  necessarily  acts  at  a  tactical  level  of  war.  A  platform  type  or  system, 
however,  provides  an  operational  capabihty.  In  this  case,  the  coercer  needs 
an  operational  capability  to  assess  both  the  tactical-level  effect  of  an  at¬ 
tack  and  the  operational-level  effect.  The  framework  is  disaggregated  only 
to  the  operational  level,  but  this  level  requires  an  ability  to  assess  tactical 
level  effects.  This  nexus  between  operational  requirements  and  opera¬ 
tional  capability  is  where  the  framework  and  the  analysis  of  force  struc¬ 
ture  meet.®  (For  a  demonstration  of  this  nexus,  see  chap.  4.) 

The  other  side  of  Capability  is  defense.  The  coercer  must  protect  its  exis¬ 
tence,  maintaining  the  ability  to  apply  more  coercive  force  and  therefore 
threatening  greater  costs  or  greater  reduction  to  the  adversary’s  means  of 
aggression.  There  are  three  types  of  defensive  capabihty:  self-protection, 
system  protection,  and  total  force  protection.  An  individual  system  can 
carry  its  own  means  of  defense,  or  self-protection.  These  means  can  in¬ 
clude  not  only  onboard  means  but  also  design  features  (such  as  speed  or 
altitude  limits)  that  make  the  platform  less  vulnerable  to  attack.  A  plat¬ 
form  can  also  have  operating  characteristics  that  help  protect  the  plat¬ 
form’s  operational  system.  This  might  include  a  hardened  control  cell  that 
can  withstand  attack  and  still  effectively  operate  or  direct  the  platform.  Fi¬ 
nally.  one  platform  can  protect  other  platforms  executing  the  coercive 
strategy.  This  symbiotic  total  force  protection  may  be  that  platform’s  only 
contribution  to  a  coercive  strategy. 

Force  element  numbers  are  the  final  subcomponent  of  Capability.  Sig¬ 
nificant  numbers  of  coercing  platforms  provide  a  commander  with  multi¬ 
ple  opportunities  to  achieve  coercive  effects.  Greater  numbers  can  provide 
an  increased  offensive  capabihty  and  an  increased  defensive  capability. 
On  the  one  hand,  more  platforms  means  more  adversary  targets  can  be 
held  at  risk,  and,  presumably,  the  total  coercive  effect  can  be  achieved 
sooner.  On  the  other  hand,  more  platforms  means  a  coercer  can  suffer 
more  attrition  while  stih  maintaining  an  abihty  to  deliver  force.  Presum¬ 
ably,  more  is  always  better  when  executing  a  coercion  strategy.  There  is 
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no  absolute  number,  however,  nor  an  intrinsic  minimum.  Recall  that  the 
goal  of  coercion  is  the  efficient  application  of  force.  As  a  minimum,  num¬ 
bers  of  force  elements  must  be  adequate  to  achieve  the  desired  coercive 
effect  in  the  desired  time. 

The  Completed  Capability-Means  Network  is  shown  in  figure  8.  This  tree 
structure  includes  the  complete  fist,  as  discussed  above,  of  the  means  by 
which  coercion  capability  is  achieved.  We  will  use  this  in  the  following  chap¬ 
ter  to  compare  the  contributions  of  different  platforms  to  a  coercion  strategy. 
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Figure  8.  Completed  Capability-Means  Network 


This  consideration  of  capability  notwithstanding,  however,  an  adversary 
still  may  not  be  coerced  even  though  it  realizes  it  can  no  longer  reach  its 
objective  against  the  coercing  nation’s  capability  (assuming  the  coercer 
pursues  a  denial  strategy).  It  must  believe  not  only  that  it  cannot  reach 
its  objective  but  also  that  it  cannot  effectively  coerce  the  coercing  nation 
by  either  denying  it  its  strategy  by  inflicting  enough  cost  on  the  coercer  to 
dissuade  the  coercer  from  carrying  out  its  strategy.  Punishment  as  a 
countercoercive  strategy  may  be  more  likely,  since  an  adversary  might  not 
have  the  power  to  defeat  a  coercing  nation’s  military  forces  directly,  but  it 
may  have  the  ability  to  charge  great  costs  in  lives  to  the  coercing  nation, 
more  than  the  coercing  nation  is  willing  to  pay.  It  may  do  this,  addition¬ 
ally,  when  all  else  seems  lost.'°  For  this  reason,  not  only  must  the  coercer 
have  the  means  to  protect  against  prohibitive  (coercive)  losses,  a  coercer 
must  have  the  will  to  play  the  two-player  coercive  game  until  its  end.  That 
is  the  essence  of  credibility. 
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Credibility 


As  he  did  with  Capability,  Schelling  cdso  offers  us  insight  into  the  nature 
of  Credibility:  “It  is  a  paradox  of  deterrence  that  in  threatening  to  hurt 
somebody  if  he  misbehaves,  it  need  not  make  a  critical  difference  how 
much  it  would  hurt  you  too — if  you  can  make  him  believe  the  threat”  (em¬ 
phasis  in  original). “  As  it  applies  to  deterrence,  so  it  also  applies  to  coer¬ 
cion  in  general.  The  coercing  party  must  convince  the  adversary  that  it 
will  continue  coercive  action  imtil  its  demands  are  met.  For  coercion  to  be 
successful,  the  adversary  must  believe  it  is  to  the  coercer’s  advantage  to 
continue  coercion.  This  advantage  includes  returns  that  are  proportional 
to  the  level  of  effort  the  coercer  expends  and  costs  that  are  proportional  to 
the  returns. 

Pape’s  algebraic  formulation  is  essentially  a  cost-benefit  analysis  in  which 
the  “benefits  side”  of  the  equation  includes  p(B)»B  and  the  “cost  side”  in¬ 
cludes  p(C)»C.  The  mathematical  result  that  Pape  fashions  with  this  equa¬ 
tion  is  simply  the  net  value  of  the  benefit  side  minus  the  cost  side.  As  it 
applies  to  the  adversary,  when  the  coercer  analyzes  its  strategic  options, 
so  it  applies  to  the  coercer  when  the  adversary  analyzes  its  countercoer- 
cive  strategic  options.  While  the  coercer  tries  to  increase  the  value  of  co¬ 
ercion,  the  adversary  tries  to  increase  the  value  of  resistance. 

Algebraically,  we  can  represent  the  equations  for  each  of  the  opposing 
parties  in  a  coercive  conflict  as  shown  in  the  equation  below.  This  modified 
form  of  Pape’s  equation  is  interpreted  for  both  sides  in  coercive  conflict. 

Vc=Bc*p(Bc)-Cc»p(Ccj 

V^=B^*p(B^-C^*p[C^) 

Where  Vc  =  value  of  coercion 
Be  =  potential  benefits  of  coercion 
P  (Be)  =  probability  of  attaining  benefits  of  coercion 
Cc  =  potential  costs  of  coercion 
P  (Cc)  =  probability  of  incurring  costs  of  coercion 
And  Vjj  =  value  of  resistance 
B,^  =  potential  benefits  of  resistance 
P(Br)  =  probability  of  attaining  benefits  of  resistance 
Cp  =  potential  costs  of  resistance 
P  (Cc)  =  probability  of  incurring  costs  of  resistance 

Complicating  this  analysis  is  the  fact  that  the  calculus  of  one  equation 
is  dependent  on  the  calculus  of  the  other  equation,  especially  in  the  case 
of  the  coercer.  Specifically,  the  benefit  to  the  coercer  is,  in  part,  a  function 
of  the  result  of  the  cost-benefit  analysis  performed  regarding  the  adver¬ 
sary.  If  the  coercer  can  increase  the  cost  side  of  the  adversary’s  equation,  or 
if  it  can  decrease  the  “benefit  side”  of  that  equation,  the  benefit  side  of  the 
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coercer’s  equation  is  likely  to  increase.  Correspondingly,  the  benefit  to  the 
adversary  is  related  to  its  ability  to  either  decrease  the  coercer’s  benefit 
side,  increase  the  coercer’s  cost  side,  or  both. 

We  can  express  this  relationship  between  the  two  equations  as  shown 
in  the  equation  below.  Interaction  between  the  two  equations  (“=”  means 
“is  a  function  of”). 


Br  “  — = 


And5„ocl  = 

C 


_ 1 _ 

*  Pi^R  ) 

_ 1 _ 

Bc*piBc)-Cc*piCc) 


As  shown  here,  while  the  coercer  is  attempting  to  reduce  the  value  of 
Vp,  the  adversary  is  simultaneously  attempting  to  reduce  the  value  of  V^. 
Mathematically  speaking,  this  presents  an  open-form  solution  with  com¬ 
plex  interactions.  While  difficult  to  solve,  it  may  not  be  intractable  given 
enough  prior  information  (or  credible  assumptions)  on  the  variables  in¬ 
volved.  Speaking  in  terms  of  real-world  human  interaction  and  conflict, 
however,  the  problem  quickly  becomes  unsolvable  due  to  the  varying  na¬ 
ture  of  individual  and  aggregate  human  reactions  and  the  inevitable  fog  of 
war  that  surrounds  any  conflict,  thus  hiding  the  true  value  of  some  of  the 
critical  variables.  This  interactive,  even  game-theoretic,  nature  of  coercion 
ensures  that  there  are  no  easy  analytical  solutions  for  finding  the  right 
mix  of  forces  to  apply  or  strategies  to  pursue.  This  is  perhaps  the  basis  for 
the  complex  and  nonlinear  puzzle  that  has  baffled  strategists  for  years.  In¬ 
deed,  mathematical  representations  such  as  these  offer  little  in  the  way  of 
quantitative  clarity  and  even  less  hope  for  a  mathematically  rigorous  so¬ 
lution  for  even  a  well-defined,  well-established,  and  unvarying  case.  Add 
the  goal  of  finding  an  enduring  solution  or  set  of  solutions  against  a 
vaguely  defined  adversary  and  the  situation  soon  appears  even  less  ap¬ 
pealing.  There  will  likely  always  be  a  solution  and  even  more  likely  several 
solutions,  but  it  is  beyond  the  capability  of  the  mathematician  to  find  it  or 
them.  The  mathematical  representation,  however,  can  highlight  the  com¬ 
plex  nature  of  the  task,  and  it  can  at  least  point  to  the  critical  interactions 
that  a  coercive  strategy  must  consider. 

While  the  coercer  seeks  to  drive  <  0,  the  adversary  seeks  to  drive 
<  0  as  well  to  coerce  the  coercer  to  quit  its  strategy.  Both  coercer  and  ad¬ 
versary  are  also  operating  against  a  time  limit:  the  length  of  time  required 
for  the  adversary  to  achieve  its  desired  gains.  If  the  coercer  cannot  act 
until  after  the  adversary  has  achieved  its  goal,  coercion  may  be  much 
more  difficult  and  costly,  especially  if  the  adversary  is  in  a  position  to  deny 
the  coercer  the  inherent  value  of  the  objective  on  the  adversary’s  retreat. 
The  adversary  wiU  not  be  coerced  until  it  perceives  two  conditions:  the 
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Vcdue  of  resistance,  V^,  must  be  zero  or  negative,  or  obviously  moving  to¬ 
wards  a  negative  value;  and  the  coercer’s  value  of  coercion,  V^,  remains 
positive  and  cannot  foreseeably  be  made  negative  by  the  adversary’s  (or 
any  other  party’s)  efforts.  These  two  conditions,  from  the  coercer’s  view¬ 
point,  constitute  the  mathematical  presentations  of  the  two  subcompo¬ 
nents  of  Credibility:  feasibility  and  intent.  The  adversary  must  believe  that 
the  coercer  can  implement  the  coercive  strategy  effectively  (reduce  to  a 
value  less  than  zero),  and  it  must  also  believe  that  the  coercer  intends  to 
implement  that  strategy  until  its  desired  end-state  is  achieved  (will  main¬ 
tain  a  positive  value  for  by  either  valuing  the  potential  benefits  of  co¬ 
ercion  so  highly  or  valuing  the  costs  so  minimally  that  it  caimot  be  coun- 
tercoerced).*® 

Feasibility  includes  a  combination  of  the  appropriate  coercive  force  ap¬ 
plied  in  time  to  achieve  suitable  effects  for  coercion  against  a  particular 
adversary.  Specific  elements  that  add  to  feasibility  include  the  proper  es- 
calatory  force,  adequate  force  in  an  employable  position  in  time  to  have  a 
coercive  impact,  and  a  proven  force  for  the  context.  A  proper  escalatory 
force  gives  the  coercer  the  ability  to  escalate  the  level  of  conflict  above  that 
which  the  adversary  is  willing  or  able  to  match.  Often  simply  the  inter¬ 
vention  of  a  third-party  coercer  represents  escalation,  raising  the  scale 
and  scope  of  the  conflict.  A  coercer  achieves  escalation  dominance  when 
it  introduces  enough  force  to  achieve  coercion  while  den5rtng  the  adversary 
the  ability  to  introduce  enough  force  to  achieve  countercoercion.  A  proper 
escalatory  force  is  that  required  to  achieve  escalation  dominance. 

The  second  element  of  feasibility  is  timely  force  employment.  If  the  co¬ 
ercer’s  force,  highly  capable  though  it  may  be,  is  not  deployed  to  the  the¬ 
ater  in  time  to  have  a  coercive  effect  before  the  adversary  achieves  its  ob¬ 
jectives,  the  coercer’s  threats  are  not  credible.  The  coercer  must  be  able  to 
recognize  a  conflict  requiring  coercive  measures,  deploy  force  to  within  at¬ 
tacking  range  of  the  adversary’s  potential  targets,  and  employ  that  force 
in  a  coercive  manner.  More  than  most,  this  measure  offers  a  good  point  of 
comparison  between  different  strategies  and  force  packages  and  different 
force  elements.  The  sooner  a  coercive  force  can  deploy  to  a  region,  the  bet¬ 
ter  suited  it  is  to  a  coercive  strategy. 

Finally,  a  proven  force  for  the  conflict  is  possibly  the  most  contextually 
sensitive  measure  in  this  framework.  The  force  must  not  only  be  capable 
of  delivering  the  effects  the  coercer  desires  but  the  adversary  must  also 
recognize  that  this  force  is  capable,  it  must  be  proven  to  the  adversary.  A 
force  may  prove  itself  weU  before  a  coercive  scenario  in  another  conflict  or 
in  the  early  stages  of  the  current  scenario.  Until  the  force  is  proven  to  the 
adversary,  however,  it  will  not  be  coerced.  The  clearest  example  of  an  ad¬ 
versary  not  perceiving  a  proven  force  is  Iraqi  president  Saddam  Hussein. 
Before  Desert  Storm,  he  refused  to  believe  the  United  States  could  be  suc¬ 
cessful  with  airpower.  It  is  not  enough  that  the  coercer  believes  airpower 
can  be  decisive  the  adversary  must  believe  it  as  well.^® 
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Actions  that  show  the  adversary  that  the  coercer  is  not  likely  to  with¬ 
draw  force  until  it  achieves  coercion  are  the  basis  for  credible  intent.  In 
the  United  States,  political  will  demonstrates  this  intent.  Political  con¬ 
straints  on  the  use  of  coercive  force  are  the  best  indicators  of  political  will. 
Although  political  constraints  as  a  whole  are  unique  to  each  coercive  sce¬ 
nario,  US  forces  and  those  of  most  Western  nations  are  typically  subject 
to  some  enduring  constraints.  These  constraints  include,  but  are  not  lim¬ 
ited  to 

•  rules  of  engagement  that  limit  the  use  of  force, 

•  use  of  the  least  vulnerable  force  elements,  even  when  not  the  most 
appropriate,  and 

•  minimization  of  casualties,  both  friendly  and  adversary.*^ 

Some  force  elements  and  platforms  have  acquired  reputations  that  tend 
to  prevent  their  use  in  limited  conflict,  and  political  leadership  may  dic¬ 
tate  restrictive  rules  of  engagement.  Such  was  the  case  in  Vietnam  with 
the  B-52  Stratofortress,  a  nuclear  weapons  platform  that  was  thought  to 
send  the  wrong  message  to  the  Vietnamese.^®  Political  restrictions  can 
also  limit  the  use  of  expensive  force  elements  when  interest  in  the  conflict 
is  limited,  although  this  line  between  cost  and  restrictions  on  use  has 
begun  to  blur  in  recent  years.'®  Probably  this  is  due  to  the  rising  empha¬ 
sis  on  minimizing  losses.  With  arguable  interests  in  a  conflict,  the  United 
States  is  less  likely  to  accept  significant  equipment  losses  and  casualties 
to  effect  coercion.  An  ability  to  minimize  casualties  increases  a  platform’s 
value  in  a  coercive  strategy.  Similarly,  a  platform  with  increased  surviv¬ 
ability,  even  if  it  has  limited  Capability,  may  have  more  Credibility  value 
than  a  platform  with  more  Capability  and  less  survivability. 

A  final  word  is  in  order  on  Credibility  and  coalitions.  Increasingly,  the 
United  States  and  other  nations  seek  to  engage  in  conflict  only  with  the 
support  of  other  like-minded  nations.  Such  coalitions  bring  their  own  re¬ 
strictions,  as  demonstrated  by  Operation  Allied  Force,  which  depended  on 
the  North  Atlantic  Treaty  Organization  coalition  for  success  but  was  ham¬ 
pered  by  the  allied  constraints  on  target  selection  in  and  around  Serbia.^® 
This,  again,  is  a  contextual  element  that  is  important  to  consider  when  de¬ 
veloping  a  specific  coercion  strategy,  but  it  is  not  required  in  an  enduring 
framework  for  force  acquisition.  At  the  operational  level,  however,  a  plat¬ 
form  that  is  coalition-friendly  adds  Credibility  value.  A  platform  that  op¬ 
erates  at  extremely  high  levels  of  classification  that  would  forbid  non-US 
personnel  using  the  force  element,  or  that  depends  on  technological  en¬ 
hancements  that  coalition  partners  could  not  support,  would  offer  reduced 
value  to  a  coalition-based  coercive  strategy.  This  be  of  increasing  concern 
in  the  future,  as  the  United  States  is  able  to  afford  sophisticated  weapons 
that  other  allied  nations,  though  quite  modern,  cannot  or  will  not.^' 

The  Completed  Credibility-Means  Network  is  shown  in  figure  9.  As  be¬ 
fore,  this  tree  structure  includes  the  items  discussed  above  which  repre¬ 
sent  the  means  by  which  coercion  credibility  is  achieved.  This  also  will  be 
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Figure  9.  Completed  Credibility-Means  Network 


used  in  the  following  chapter  for  a  comparison  of  the  contribution  of  dif¬ 
ferent  force  elements  to  a  coercion  strategy. 

Communication 

Possibly  the  component  most  critical  to  coercion  is  Communication.  A 
coercer  must  be  able  to  send  an  ultimatum  to  an  adversary,  and  it  must 
be  able  to  receive  a  response  from  that  adversary.  This  is  Communication. 
Schelling  recognized  the  complexity  of  communication  in  conflict  and  de¬ 
scribed  it  in  terms  of  “bargaining.” 

[T]he  essence  of  bargaining  is  the  communication  of  intent,  the  perception  of  in¬ 
tent,  the  manipulation  of  expectations  about  what  one  will  accept  or  refuse,  the 
Issuance  of  threats,  offers,  and  assurances,  the  display  of  resolve  and  evidence 
of  capabilities,  the  communication  of  constraints  on  what  one  can  do,  the 
search  for  compromise  Eind  jointly  desirable  exchanges,  the  creation  of  sanc¬ 
tions  to  enforce  understandings  and  agreements,  genuine  efforts  to  persuade 
and  inform,  and  the  creation  of  hostility,  friendliness,  mutual  respect,  or  rules 
of  etiquette.^ 

Schelling’s  list  of  bargaining  requirements  and  attributes  is  exten¬ 
sive,  but  it  guides  what  communication  can  and  should  accomplish  in  a 
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coercive  scenario.  The  key  to  effeetive  communieation  from  a  coereer  to  an 
adversary  is  the  ultimatum. 

The  elassic  ultimatum  consists  of  three  components:  a  demand  made  of 
the  adversary  that  dictates  the  eoercer’s  desired  end  state,  a  time  limit  for 
the  adversary  to  aceomplish  this  desired  end  state,  and  a  threat  of  coer¬ 
cive  action  against  the  adversary  unless  and  until  the  adversary  complies 
with  the  coercer’s  demands.^®  In  praetiee,  the  coercer’s  ultimatum  may  in¬ 
clude  all  or  some  of  these  components  in  some  measure  of  intended  clar¬ 
ity.  As  Schelling  notes,  a  coereer  sends  an  ultimatum  not  only  byword  but 
also  by  deed.^'*  The  actions  that  a  coercing  force  takes  often  speak  louder, 
in  some  cases  mueh  louder,  than  the  words  it  uses.  The  words  are  explicit 
verbal  communieation;  the  deeds  are  tacit  communication.^^  This  discus¬ 
sion  focuses  on  the  attributes  of  a  force  and  a  strategy  that  provide  the 
means  of  effective  communication  in  a  coercive  scenario. 

Communication  can  be  complex:  the  message  sent  by  one  side  may  not 
be  exaetly  the  message  received  by  the  other  side.  This  may  occur  due  to 
something  as  simple  as  a  language  barrier  and  poor  translation  or  be¬ 
cause  of  a  lack  of  good  intelligence  on  the  context  of  the  situation.^®  Adding 
to  the  complexity  is  the  fact  that  warring  states  themselves  are  not  uni- 
taiy  actors  but  aggregations  of  individual  decision  makers  at  various  lev¬ 
els  in  the  state  strueture.  When  a  “state”  ostensibly  makes  a  decision,  it 
is  no  mean  feat  to  aet  upon  it;  word  of  the  decision  must  travel  through 
the  bureaucracy  to  the  level  at  which  the  desired  action  can  be  accom¬ 
plished.  For  reasons  ranging  from  bureaucratic  inertia  to  petty  office  pol¬ 
itics,  sometimes  the  decision  made  is  not  immediately  enacted.  For  these 
reasons,  explicit  and  tacit  communications  can  help  to  effectively  (by 
working  together)  or  ineffectively  (by  working  in  opposition)  communicate 
decisions  made  from  one  party  to  the  other.^^  The  coereer  needs  tools  that 
will  help  it  send  coherent  communications  to  an  adversary,  both  tacit  and 
explicit,  and  it  needs  tools  to  help  it  receive  eommunieations  from  an  ad¬ 
versary  that  may  not  be  so  elear. 

We  can  divide  the  Communication  component  into  Sending  and  Receiv¬ 
ing,  and  we  ean  further  divide  each  of  these  into  Explicit  and  Tacit  com¬ 
ponents  for  elarity.  The  most  obvious  tool  to  explicitly  send  messages  to 
an  adversary  is  diplomacy.  While  traditional  military  tools  offer  little  ea- 
pability  to  direetly  aid  diplomatic  communication,  they  can  assist  "with 
certain  avenues  of  eommunication.  One  example  is  their  ability  to  ferry 
diplomats  to  inaecessible  regions  for  private  discussions,  and  to  do  so 
with  minimal  fanfare,  owing  to  the  military’s  use  of  operational  security. 
There  are,  however,  more  direet  methods  by  which  the  military  can  assist 
in  sending  explicit  communications.  These  include  air-dropping  leaflets 
explaining  the  nature  of  the  eonflict,  the  desired  end-state,  the  rules  of 
conduct  of  the  eonflict,  and  the  time  limits  for  eomplianee,  among  other 
things.  The  military  ean  also  engage  in  psychological  operations  and  pub¬ 
lic  affairs,  such  as  broadcasting  television  and  radio  signals  to  educate 
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decision  makers  and  citizens  on  the  conflict  and  to  condition  the  adver¬ 
sary  toward  acceptance  of  coercion.^® 

The  military  has  the  most  obvious  role  in  sending  tacit  communica¬ 
tions,  notably  the  ability  to  apply  force  precisely.  This  ability  is  more  than 
just  dropping  a  precision-guided  munition:  it  is  the  ability  to  deliver  the 
right  weapon  at  precisely  the  right  point  of  effect  at  precisely  the  right  time 
to  enforce  an  ultimatum.  To  enhance  this  ability,  the  commander  needs  a 
protected  and  redundant  command  and  control  system  that  allows  a  de¬ 
cision  maker  to  communicate  to  the  force  elements  in  minimal  time.^®  The 
system  allows  positive  control  over  the  force  so  that  the  explicit  messages 
are  reinforced  appropriately  and  so  that  the  application  of  force  is  not 
countercommunicative.  This  ability  should  be  defended  from  enemy  attack 
so  that  it  does  not  present  a  target  for  countercoercion.  Similarly,  the  abil¬ 
ity  to  target  the  adversary’s  command  and  control  system  will  help  to  deny 
the  adversary  the  ability  to  control  its  own  forces  to  achieve  its  goals.  How¬ 
ever,  a  robust  command  and  control  system  will  allow  a  coercer  to  target 
the  adversaiy’s  communication  system  judiciously,  so  the  adversary  can 
still  respond  to  the  coercer’s  ultimata. 

The  diplomatic  corps  is  also  largely  responsible  for  receiving  explicit  com¬ 
munications.  As  weU,  the  military  can  assist  in  this  just  as  it  can  assist 
in  sending  diplomatic  communications.  It  can  also  assist  in  receiving  ex¬ 
plicit  communications  by  monitoring  the  adversary,  listening  in  on  what 
different  elements  of  its  leadership  and  force  structure  are  sa3dng.  It  can 
trace  the  line  of  communication  from  the  leadership  to  the  fielded  force  el¬ 
ements  in  an  attempt  to  determine  if  the  decision-making  elements  of  the 
adversary  state  are  explicitly  communicating  with  its  own  force  elements. 
This  capability  is  performed  by  monitoring  adversary  communications, 
over  both  wire  and  broadcast,  and  increasingly  over  satellite. 

A  coercer  also  needs  to  monitor  the  adversary’s  actions,  not  just  to  gen¬ 
erate  targets  but  to  receive  tacit  communications.  Although  the  fog  of  war 
and  bureaucratic  inertia  can  slow  the  flow  of  information  that  translates 
a  decision  into  action,  a  coercer’s  intelligence,  surveillance,  and  recon- 
neiissance  (ISR)  capabilities  can  provide  an  indication  that  the  adversary 
is  attempting  to  act  in  earnest  on  explicit  communications.  Tliis  consti¬ 
tutes  the  blurred  line  between  explicit  and  tacit  communications,  a  line 
that  blurs  both  in  sending  and  receiving.  With  a  capability  to  map  and  mon¬ 
itor  the  adversary’s  command  and  control  system,  the  theater  commander 
can  assess  the  accuracy  of  the  adversary’s  explicit  communications.  If  the 
tacit  messages  the  adversary  sends  do  not  match  its  explicit  messages,  an 
ISR  capability  can  help  the  coercer  determine  if  the  adversary  is  making 
a  good  faith  effort  to  comply  on  the  battlefield. 

Figure  10  shows  the  Completed  Communications-Means  Network.  This 
tree  structure,  as  before,  represents  the  means  by  which  coercive  communi¬ 
cation  is  achieved.  This  is  used  in  the  following  chapter  for  a  comparison 
of  the  contribution  of  different  force  elements  to  a  coercion  strategy. 
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Figure  10.  Completed  Communications-Means  Network 


Summary 

This  chapter  expanded  the  analysis  framework  to  the  operational  level  of 
conflict.  By  investigating  the  theory  behind  the  three  Cs  of  coercion,  we  dis¬ 
sected  each  subcomponent  to  determine  how  the  platforms  that  execute  a 
coercive  strategy  could  contribute  to  it.  The  networks  shown  in  figures 
8-10  complete  the  hierarchy  shown  in  figure  7.  This  completed  framework 
provides  a  tool  by  which  to  assess  the  contributions  of  airpower  platforms 
to  a  strategy  of  coercion.  The  next  chapter  will  use  this  framework  to  dis¬ 
cuss  two  specific  airpower  platforms  and  show  how  they  can  contribute  to 
a  coercive  strategy. 

It  bears  repeating  that  the  framework  developed  in  this  study  is  not 
meant  to  be  the  final  word  on  the  enduring  requirements  for  constituting 
a  coercive  force  or  a  coercive  strategy.  It  is  a  formal  structuring  of  the  nec¬ 
essary  (though  possibly  not  sufficient)  elements  to  execute  a  coercion 
strategy.  There  are  likely  other  options  for  structuring  the  essential  ele¬ 
ments  of  coercion,  and  even  other  elements  that  are  not  represented  here, 
just  as  there  are  hosts  of  strategies  for  engaging  in  coercion.  This  frame¬ 
work,  however,  is  unique  in  that  it  is  based  on  rigorous  academic  thought, 
bolstered  by  what  little  real  experience  is  available,  and  arranged  in  a  fash¬ 
ion  that  offers  all  who  would  use  it  a  justifiable  basis  for  organizing,  train¬ 
ing,  and  equipping  forces  to  prepare  for  executing  a  coercion  strategy. 

Undoubtedly  other  motivations  will  shape  acquisition  decisions.  Per¬ 
haps  weapon  systems  will  be  fielded  and  strategies  developed  for  no  other 
reason  than  the  fact  that  they  can  be  developed  and  fielded.  If,  however, 
one  hopes  to  rationalize  the  acquisition  and  strategy-making  process,  this 
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framework  can  introduce  a  logical  methodology  to  approach  such  deci¬ 
sions  and  to  ensure  they  are  made  with  appropriate  end  states  in  mind. 
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Chapter  4 


Assessing  Unmanned  Aerial  Vehicle 
Contributions  to  a  Coercion  Strategy 


If  you  had  asked  me  about  ballistic  missiles  in  1945  or  1946,  I  would  have  said, 
“Let's  do  it  and  let’s  do  it  fast,  ”  and  then  you  would  have  said:  “In  what  particu¬ 
lar  way  will  you  apply  this  in  a  possible  war,  ”  and  I  would  have  told  you,  “I  don't 
know,  but  once  we  make  it  we  will  find  some  use.  ” 

— Dr.  Edward  Teller 
Testimony  before  the  US  Senate 
25  November  1957 


The  character  of  military  forces  is  partly  determined  by  geography,  partly  by  the 
way  technology  unfolds  over  time,  partly  by  conscious  choices  in  the  design  and 
deployment  of  military  force. 

— ^Thomas  C.  Schelling 
Arms  and  Influence 

There  is  an  allure  to  technology,  demonstrated  by  Dr.  Edward  Teller’s 
words,  that  beckons  us  to  build  new  equipment,  especially  equipment  for 
militaiy  purposes.  In  this  technological  age,  advantage  accrues  to  the  one 
who  can  first  employ  the  better  tools  of  warfare.  As  the  costs  and  the  risks 
of  technology  rise,  we  must  be  prudent  in  the  technologies  we  choose  to 
pursue  and  the  reasons  we  choose  to  pursue  them.  The  Soviets,  for  ex¬ 
ample,  pursued  more  and  better  weapons  to  their  financial  and  political 
oblivion.  Hitler  sat  atop  a  gold  mine  of  technological  talent  and  labor  in 
his  country  during  World  War  11,  but  without  a  clear  and  articulated  strat¬ 
egy  for  the  employment  of  such  technological  capability,  that  gold  mine 
could  not  win  Germany’s  war.  These  and  other  examples  offer  lessons  to 
us,  though  they  may  seem  to  apply  only  loosely.  Schelling  states  that  the 
“conscious  choices”  we  make  shape  the  character  of  militaiy  forces.  One 
hopes  we  have  learned  enough  to  make  these  choices  prudently.  The 
framework  this  study  presents  is  designed  to  help  us  do  just  that. 

In  this  time  of  relative  peace,  the  United  States  looks  to  undertake 
measured  improvements  in  force  structure,  and  to  do  so  as  economically 
as  possible.  Along  these  lines,  the  DOD  has  invested  significant  sums  to 
develop  unmanned  aerial  vehicles  (UAV).^  More  recently,  the  Air  Force  has 
begun  investigating  the  development  of  unmanned  combat  air  vehicles 
(UCAV).  A  UAV,  for  the  purposes  of  this  discussion,  is  a  reusable  air- 
breathing  vehicle  that  flies  without  a  human  physically  aboard  the  air¬ 
craft.  It  can  fly  a  set  course  (in  which  case  it  might  also  be  called  a  drone), 
it  can  be  guided  by  directions  from  off  board  the  aircraft  (in  which  case  it 
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might  also  be  called  a  remotely  piloted  vehicle  [RPV]),  or  it  can  be  guided 
by  either  means  at  various  times  during  flight.  Modern  UAVs  and  UCAVs 
fall  into  the  last  category.  A  UCAV  differs  from  a  UAV  in  its  combat  mission, 
although  it  is  largely  a  semantic  and  political  difference.  While  a  UAV  typ¬ 
ically  performs  a  reconnaissance  or  surveillance  mission,  a  UCAV  delivers 
weapons  against  enemy  targets.  A  UCAV  differs  from  a  guided  munition  in 
that  it  returns  from  its  mission  for  reuse;  a  guided  munition  does  not. 

The  Global  Hawk  high-altitude  endurance  unmanned  aerial  vehicle  (HAE 
UAV)  program  and  the  unmanned  combat  aerial  vehicle  advanced  tech¬ 
nology  demonstration  (UCAV  ATD)  program  are  two  current  developmen¬ 
tal  unmanned  aircraft  programs.  These  two  programs  provide  an  oppor¬ 
tunity  to  study  how  the  United  States  develops  the  latest  generation  of 
technology,  striving  to  apply  it  to  its  combat  needs  in  a  peacetime  envi¬ 
ronment.  By  examining  the  contributions  of  each  of  these  developmental 
aircraft  with  the  analytical  framework  developed  thus  far,  we  can  demon¬ 
strate  how  each  of  these  vehicles  contribute  to  a  coercive  strategy  while  si¬ 
multaneously  demonstrating  the  efficacy  of  the  framework.  Before  looking 
at  the  programs  individually,  we  begin  with  a  brief  historical  discussion 
on  UAVs  and  UCAVs. 


Background 

Pentagon  planners  discussed  the  use  of  drones  as  platforms  for  intelli¬ 
gence  gathering  as  early  as  1959,  with  the  express  notion  of  preventing 
poUtical  fallout  should  an  adversary  shoot  down  a  manned  reconnais¬ 
sance  platform  and  capture  American  aviators.  The  Ryan  Aeronautical 
Company  (later  Teledyne  Ryan)  had  developed  the  Firebee  drone  some 
years  earlier  as  a  target  for  missile  and  gunnery  crews  in  surface-to-air 
and  air-to-air  engagements.  Although  Ryan  realized  the  Firebee  could  be 
modified  for  reconnaissance  as  early  as  1955,  the  Defense  Department 
saw  no  need  for  such  a  device  until  the  Soviets  began  deplo3dng  hundreds 
of  SA-2  (then  V-75)  systems  throughout  the  Warsaw  Pact  area  in  1958.2 
Many  within  the  Defense  Department  sought  a  counterresponse  to  this 
technology,  seeing  the  political  danger  should  one  of  the  US  surveillance 
airrraft  be  shot  down.®  The  Soviet  shootdown  of  Francis  Gary  Powers’s  U-2 
reconnaissance  plane  on  1  May  1960  confirmed  this  fear.  The  first  useful 
satellite  reconnaissance  images  of  the  earth  were  still  some  months  away 
at  the  time,  so  a  reconnaissance  UAV  provided  an  obvious  way  to  prevent 
a  repeat  political  fiasco.  The  Air  Force  contracted  with  Ryan  to  develop  a 
reconnaissance  RPV  from  the  Firebee  drone  under  the  code  name  Red 
Wagon.  This  program,  regrettably,  was  cancelled  later  that  same  year 
(considered  “a  waste  of  time”),  much  to  the  chagrin  of  political  leaders 
later  during  the  1962  Cuban  missile  crisis.  That  situation  saw  yet  another 
U-2  shot  down,  this  time  killing  the  pilot,  as  it  was  collecting  data  to  con¬ 
firm  details  of  Soviet  nuclear  missiles  deployed  to  Cuba.'^  This  act  reignlted 
the  development  of  the  Ryan  system,  just  in  time  for  Vietnam. 
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Modern  reconnaissance  UAVs  became  possible  with  the  maturation  of 
photographic  reconnaissance  capability  and  drone  technology  plus  a  per¬ 
ceived  need  for  the  contributions  such  a  vehicle  could  provide.  While  it 
was  technologically  possible  to  produce  a  reconnaissance  UAV  well  before 
Ryan  did  so,  there  was  no  mission  that  required  it.  Not  until  surface-to- 
air  missiles  (SAM)  downed  U-2s  and  aircrews  (and  the  likelihood  of  it  hap¬ 
pening  again  soared  in  the  face  of  the  Vietnam  conflict)  did  DOD  decision 
makers  realize  the  UAVs  worth.  During  this  time  frame,  Dr.  Harold  Brown, 
director  of  Defense  Research  and  Engineering  (and  later  secretary  of  the 
Air  Force  and  secretary  of  Defense)  wrote  a  paper  documenting  the  useful 
characteristics  of  UAVs  in  a  reconnaissance  and  surveillance  role.  In  it,  he 
noted  that  a  UAV  would  minimize  the  political  risk  of  conducting  recon¬ 
naissance  by  removing  possible  enemy  prisoners,  such  as  Powers,  from 
the  vehicle;  it  would  reduce  the  technical  complexity  and  the  size  of  a  re¬ 
connaissance  vehicle  because  it  would  not  have  to  support  a  man;  and  it 
could  be  made  less  detectable,  and  thus  more  survivable,  because  of  its 
smaller  size.  Furthermore,  there  was  little  value  added  by  having  a  man 
aboard  this  type  of  aircraft  because  engineers  could  program  the  sensors 
to  record  automatically.  Finally,  a  man  in  the  aircraft  effectively  limited 
the  utility  of  the  aircraft  sensors  in  risky  situations:  with  no  human  to  put 
in  danger,  a  UAV  could  continue  to  assess  improvements  in  the  enemy’s 
defenses  until  it  was  eventually  lost.  These  were  precisely  the  contribu¬ 
tions  of  the  belated  UAV  program  that  proved  so  successful  during  the 
Vietnam  conflict.® 

The  Ryan  Firebee  (see  fig.  11)  and  other  reconnaissance  UAVs  saw  sig¬ 
nificant  duty  in  Vietnam,  flying  nearly  3,500  missions  over  China,  Nortii 
Vietnam,  and  other  areas  of  the  Far  East  between  1964  and  1973  with — ^by 
some  reports — only  4  percent  losses.®  When  they  flew,  although  obviously 
of  US  design,  they  were  frequently  stripped  of  their  US  insignia,  thus  mit¬ 
igating  the  political  impact  should  one  be  shot  down.  On  these  missions, 
UAVs  collected  photographic  and  electronic  emissions  intelligence  on 
enemy  forces,  helping  to  build  a  picture  of  the  ground  order  of  battle  and 
the  air  defense  system.  These  vehicles  were  especially  useful  in  helping 
the  US  aviation  forces  combat  the  North  Vietnamese  surface-to-air  threat 
by  identifying  missile  radar  and  guidance  operating  frequencies  so  that  elec¬ 
tronic  countermeasures  could  be  designed  without  risking  aircrew  lives.^ 

Vietnam  also  saw  the  emergence  of  the  first  modern  UCAV.  In  addition 
to  their  reconnaissance  and  surveillance  missions,  drones  in  Vietnam  also 
dropped  “propaganda  leaflets  intended  to  demoralize  North  Vietnamese 
citizeniy.”®  A  UCAV  is  conceptually  different  from  a  UAV  in  that  its  mis¬ 
sion  is  to  deliver  munitions  to  a  target,  whereas  the  UAV  mission  is  to  col¬ 
lect  information  on  a  target  and  deliver  it  to  friendly  forces.  Clearly,  the 
two  vehicles  share  many  technological  attributes,  but  politically  (and  per¬ 
haps  morally),  there  is  a  basic  difference  in  the  use  of  the  two.  It  is  easier 
to  justify  using  a  robot  to  take  a  picture  of  the  adversary:  no  lives  are  di¬ 
rectly  threatened  on  either  side.  It  is  somewhat  more  difficult  to  justify 
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Source:  “FIrebee’'  (‘Teledyne  Ryan  AQM-34L  'Firebee/  ”  US  Air  Force  Museum  Modern  Flight  Hangar,  Wrlght- 
Patterson  AFB,  Ohio);  ‘‘BQM-34  Firebee  II  (Teledyne  Ryan)”;  Field  Manual  (FM)  44-80,  Visual  Aircraft  Recogni¬ 
tion,  Army  Air  Defense  Artillery  School,  1996;  and  “Chapter  12:  Unmanned  Aerial  Vehicles  and  Cruise  Missiles” 
(Fort  Bliss,  Tex.:  US  Army  Air  Defense  Artillery  School,  1996). 

Figure  11.  Teledyne  Ryan  AQM-34L 

using  a  robot  to  drop  a  bomb  on  the  adversary:  the  enemy  is  threatened 
without  a  proportionate  threat  to  the  antagonist.^  Perhaps  this  difference 
between  the  two  systems  helps  explain  the  very  limited  development 
UCAVs  have  seen  until  recently.  Toward  the  end  of  the  Vietnam  War, 
spurred  by  losses  to  SAMs,  Ryan  began  modifying  its  family  of  drones  to 
cany  munitions,  especially  those  suited  for  enemy  air  defense  suppres¬ 
sion.  These  UCAVs  first  dropped  chaff  corridors  to  shield  incoming 
bombers:  later  SAMs  were  mounted  on  test  vehicles.  By  1978  (sadly  for 
Ryan  and  the  United  States,  well  after  such  vehicles  were  needed),  Ryan 
had  successfully  tested  a  multimission-capable  UCAV  and  had  even  flown 
two  in  formation.  As  it  turned  out,  there  was  neither  an  exigent  need  for 
the  vehicle  in  the  United  States  nor  funds  for  further  development,  and 
the  program  died  shortly  thereafter. 

After  the  Vietnam  experience,  US  interest  in  UAV s  waned  as  well,  with¬ 
out  the  motivation  of  a  current  conflict  to  spur  continued  development.  Is¬ 
rael,  however,  picked  up  the  torch  of  UAV  development  and  made  signifi¬ 
cant  strides  in  incorporating  them  into  its  force  structure  and  battle 
plans.  In  October  1973,  during  the  Yom  Kippur  War  (although  information 
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is  sketchy)  it  appears  a  Ryan  Firebee  UAV  was  used  on  both  the  Egyptian 
and  Syrian  fronts  to  gather  intelligence  and  to  stimulate  enemy  SAM  ac¬ 
tivity,  causing  the  enemy  to  fire  missiles  uselessly  prior  to  Israeli  pilots  ar¬ 
riving  overhead.  In  operations  over  the  Bekaa  Valley  in  1982,  the  Israelis 
flew  several  of  their  own  low-cost  mini-UAV  designs  to  collect  photo¬ 
graphic  and  electronic  intelligence,  in  some  cases  returning  real-time  im¬ 
agery  from  over  Syrian  airfields.  Though  not  the  single  cause  of  the  Is¬ 
raeli’s  dominant  victory  in  this  battle,  UAVs  certainly  made  a  major 
contribution. 

Perhaps  spurred  by  Israeli  success,  the  United  States  pursued  several  UAV 
designs  of  its  own  during  the  1980s.  Two  were  the  battlefield  intelligence- 
collecting  Aquila  and  the  classified  endurance  UAV  Amber,  both  of  which 
were  cancelled  by  1990.  Probably  the  most  successful  UAV  program  thus 
far,  also  begun  during  the  1980s,  was  the  Pioneer  UAV  program.  This  Israeli- 
designed  platform  saw  duty  in  Desert  Storm  and  Bosnia  and  is  still  in 
service  Avith  Navy  and  Marine  Corps  units,  although  it  appears  to  be  near 
the  end  of  its  useful  life.  The  General  Atomics  Gnat-750,  also  begun  in  the 
late  1980s,  is  still  providing  useful  reconnaissance  information  for  the 
Central  Intelligence  Agency,  the  Department  of  Energy,  and  several  for¬ 
eign  countries.  Currently  the  USAF  has  enjoyed  great  success  Avith  the 
Predator  UAV,  a  follow-on  vehicle  to  the  Gnat-750.  This  was  the  first  of 
what  the  Air  Force  hopes  avUI  be  a  string  of  productive  endeavors  result¬ 
ing  from  a  new  concept  in  UAV  design  and  acquisition.  “ 

In  1987,  driven  by  a  perception  that  there  were  multiple  misguided  and 
duplicative  UAV  efforts  within  the  DOD,  Congress  mandated  that  DOD 
consolidate  its  nonlethal  UAV  design  efforts.  This  led  to  the  creation  of  the 
UAV  joint  program  office  (JPO)  in  the  spring  of  1988  to  answer  this  cri¬ 
tique.  The  UAV  master  plan  published  in  1988  and  modified  several  times 
over  the  folloAring  years  set  out  a  course  for  UAV  development  that  gener¬ 
ally  included  three  categories:  tactical,  medium-altitude  endurance,  and 
high -altitude  endurance  UAVs.*^  This  guidance  alone,  however,  was  not 
enough  to  overcome  all  the  difficulties  that  UAV  development  Avithin  the 
United  States  has  faced. 

Traditionally,  UAV  development  has  suffered  from  three  problems.  First, 
UAVs  use  technologies  that  are  not  simple  to  develop.  Not  only  does  the 
concept  of  flying  an  aircraft  Avithout  the  pilot  on  board  involve  challenges 
of  creating  control  mechanisms  and  communications  protocols,  but  also 
simply  plugging  that  vehicle  and  its  products  into  the  war-fighting  mech¬ 
anism  is  difficult  vrithout  the  traditional  operator  interface.  Second,  Avith 
limited  funds  for  UAV  development  (AVlth  relatively  lower  cost  UAV  pro¬ 
grams  walking  in  the  shadow  of  very  much  larger  DOD  acquisition  pro¬ 
grams),  there  are  many  demands  for  what  the  lower-cost  UAVs  seem  able 
to  deliver.  This  typically  results  in  what  is  commonly  called  “requirements 
creep,”  or  the  tendency  of  DOD  to  add  requirements  to  the  design  while  it 
is  in  development.  Tliis  tends  either  to  delay  final  production  or  to  result  in 
compromises  in  the  final  design  that  satisfy  no  one.  Compounding  this  is  the 
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fact  that  the  reconiiciissance  needs  for  each  service  are  decidedly  differ¬ 
ent;  and  currently  there  are  only  three  development  programs,  mentioned 
above,  to  satisfy  all  needs.  Third,  since  UAVs  attempt  to  satisfy  many 
users  simultaneously,  there  has  rarely  been  a  single  strong  proponent  of 
the  technology,  thus  turning  them  into  technological  orphans.  The  UAV 
JPO  is  an  attempt  to  correct  that  problem:  but  since  it  is  a  single  office  at¬ 
tempting  to  fill  the  needs  of  many  users  simultaneously,  it  is  struggling  to 
do  so.^^ 

The  advanced  concept  technology  demonstration  (ACTD)  program  offers 
a  way  to  help  the  UAV  development  process.  This  program  began  in  1994 
on  the  recommendation  of  the  1986  Packard  Commission,  which  suggested 
that  there  must  be  better  ways  to  streamline  the  acquisition  process  and 
reduce  costs.  ACTDs  apply  mature  technologies  directly  to  war  fighter- 
identified  problems  in  relatively  low-cost  programs  that  demonstrate  to  the 
war  fighter  the  effectiveness  of  those  technologies  quickly  (in  two  to  four 
years,  versus  the  decadels]-long  traditional  acquisition  programs).  The 
war  fighter  is  integrally  involved  in  the  ACTD  and  essentially  has  the  final 
say  regarding  its  value.  Given  a  relatively  small  development  budget  and 
the  motivation  of  satisfying  a  war  fighter’s  demands,  ACTDs  apply  mature 
technologies  to  accomplish  this  task  in  innovative  ways.  What  makes  the 
ACTD  program  useful  for  UAV  development  is  the  fact  that  many  of  the 
technologies  involved  in  reconnaissance  UAVs  are  mature.  Reconnais¬ 
sance  itself  was  one  of  the  earliest  missions  of  aerial  vehicles.  The  remote 
and  computer  control  mechanisms  are  now  reasonably  well  understood, 
especially  following  Israel’s  experience.  Advances  in  solid-state  electronics 
make  it  even  more  feasible  to  put  instruments  capable  of  detecting  valu¬ 
able  enemy  information  onto  a  small  airborne  platform.  Although  ACTDs 
may  not  overcome  the  problem  of  ownership  identified  above,  they  have 
the  potential  to  help  overcome  the  technological  speed  bump  by  relying  on 
mature  technologies;  and  they  can  mitigate  requirements  creep  by  focus¬ 
ing  on  specific  concerns  of  the  war  fighter. 

The  UAV  ACTD  effort,  in  association  with  the  Defense  Advanced  Re¬ 
search  Programs  Agency  (DARPA),  has  met  with  some  success.  The  pred¬ 
ator,  designed  to  fill  the  medium-altitude  endurance  role,  has  been  the 
star  pupil  of  the  class  thus  far.  entering  low-rate  production  and  provid¬ 
ing  useful  intelligence  in  two  operations  over  the  Balkans.  Global  Hawk, 
the  HAE  reconnaissance  UAV,  appears  to  be  the  next  success  stoiy  as  it 
continues  testing  and  enters  production.  Two  other  ACTDs  have  been  less 
successful.  DOD  cancelled  Dark  Star,  the  stealthy  version  of  Global  Hawk, 
after  integration  problems,  early  crashes,  and  cost  overruns.  Involving 
“maturing”  technologies.  Dark  Star  proved  too  expensive  for  the  capabili¬ 
ties  it  provided,  although  it  did  fly  successfully  before  cancellation.  Out¬ 
rider,  the  tactical  UAV  program,  has  met  with  integration  problems  and 
requirements  changes.  The  only  tactical  UAV  in  development  in  the  mas¬ 
ter  plan,  the  outrider  is  attempting  to  satisfy  several  different  users,  but 
that  is  becoming  harder  as  demands  change.  It  has  run  into  significant 
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technological  and  financial  difficulties  during  development,  but  it  still  sur¬ 
vives.  Overall,  however,  the  ACTD  program  appears  to  have  helped  the  de¬ 
velopment  of  UAVs  in  comparison  to  previous  efforts. 

The  X-45  UCAV  is  being  developed  under  a  similar  concept  with 
DARPA — the  advanced  technology  demonstration  (ATD)  program.  An  ATD 
differs  from  an  ACTD  in  several  important  ways.  The  ATD  deals  with  cut¬ 
ting  edge  technologies;  the  ACTD  deals  with  mature  or  maturing  tech¬ 
nologies.  An  ATD  responds  to  a  performance  requirement;  an  ACTD  re¬ 
sponds  to  a  particular  war  fighter  need,  although  both  involve  significant 
war-fighter  participation.  A  single  militaiy  service  typically  drives  an  ATD; 
an  ACTD  is  typically  a  joint  program,  with  lead  service  direction  occurring 
later  in  the  program.  The  ATD  applies  when  the  program  is  attempting  to 
demonstrate  unproven  capabilities  and  newer  technologies,  with  an  eye  to 
fielding  technologies  or  systems  in  several  years.  The  ACTD  generates  a 
relatively  quick  response  specifically  to  fill  a  war-fighter  requirement  for  a 
weapon  system,  and  it  uses  mature  technologies  to  do  it. 

The  Global  Hawk  and  UCAV  programs,  products  of  the  latest  efforts  at 
incorporating  technological  improvements  into  military  weapon  systems, 
provide  two  sample  weapon  systems  that  will  allow  us  to  test  the  frame¬ 
work  developed  in  previous  chapters.  They  are  both  immature  programs, 
with  significant  funding  and  development  decisions  yet  unmade.  Both 
offer  new  and  potentially  revolutionaiy  capabilities  to  the  theater  com¬ 
mander,  and  they  appear  to  offer  great  promise  across  the  spectrum  of 
conflict.  But  how  might  they  fit  into  a  strategy  of  coercion?  By  looking  at 
the  qualities,  capabilities,  and  characteristics  of  each  weapon  system,  we 
can  assess  how  they  fit  into  such  a  strategy.  More  importantly,  we  can 
also  assess  the  contributions  of  the  framework  to  an  analysis  of  force 
structure  and  acquisition  decisions.  We  will  begin  with  the  better  devel¬ 
oped  program. 


Global  Hawk 

The  Global  Hawk  HAE  UAV  program  began  as  an  ACTD  in  1995,  de¬ 
signed  to  fill  war -fighters’  requirements  for  “near  real-time  reconnais¬ 
sance  capability  against  high-value,  well-defended  targets.”'®  The  overrid¬ 
ing  objective  of  the  HAE  UAV  ACTD  program  was  to  produce  a  vehicle  that 
could  satisfy  as  many  of  the  war -fighter  demands  as  possible  while  meet¬ 
ing  a  fixed-unit  flyaway  price  of  $10M  per  vehicle.  The  Global  Hawk  was 
one-half  of  the  HAE  UAV  program;  Dark  Star,  its  stealthy  cousin,  was  the 
other  half.  While  both  were  completely  new  vehicles.  Dark  Star  differed 
from  Global  Hawk  with  its  stealthy  exterior,  its  smaller  sensor  suite,  and 
a  capability  designed  to  penetrate  enemy  defenses  unseen.  Dark  Star, 
however,  was  cancelled  in  1999.  They  were  grouped  together  In  the  design 
process  in  the  hopes  that  both  could  use  a  common  ground  segment — 
discussed  later.  Both  vehicles  pushed  the  edge  of  the  ACTD  concept,  relying 
on  “maturing”  instead  of  “mature”  technologies  per  the  original  wording  of 
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the  ACTD  charter.  While  both  programs  filled  different  niches,  both  re¬ 
sponded  to  the  same  general  war -fighter  needs.  Although  the  Dark  Star 
ACTD  ended  without  it  entering  into  production,  many  of  the  technologi¬ 
cal  concepts  demonstrated  during  its  lifetime  will  be  useful  to  other  pro¬ 
grams.  In  the  pure  sense  of  the  ACTD  process.  Dark  Star  was  certainly  not 
a  failure.  Global  Hawk,  on  the  other  hand,  was  able  to  fulfill  the  HAE  UAV 
requirements  for  less  in  developmental  costs.  For  this  reason,  DOD  se¬ 
lected  Global  Hawk  to  transition  to  production  following  the  end  of  the 
ACTD  program  in  1999.^^ 

In  addition  to  the  basic  requirement  mentioned  above.  Global  Hawk  em¬ 
ployed  a  suite  of  sensors  and  communications  capabilities  to  provide 
broad  information,  surveillance,  and  reconnaissance  coverage  of  the  en¬ 
tire  battlefield  for  both  commanders  and  tactical  units  on  and  near  the 
battlefield.  It  will  do  this  by  flying  sorties  at  high  altitudes  for  extended  pe¬ 
riods  of  time,  imaging  the  battlefield  with  electro-optical  (EG),  infrared 
(IR),  and  synthetic  aperture  radar  (SAR)  sensors  (see  fig.  12).  The  UAV  will 
pass  that  imageiy  to  a  ground  station  for  processing  and  transmission  to 
user  sites  or  retain  it  until  it  can  pass  it  later.  Flight  at  higher  altitudes 
increases  survivability,  and  the  vehicle  has  provisions  for  onboard  threat 
assessment  and  electronic  countermeasures  for  additional  survivability. 
Critical  to  the  vehicle’s  utility  is  its  ability  to  transfer  the  imageiy  via  line- 
of-sight  (LOS)  communications  links  or  via  satellite,  making  the  imagery 
available  to  a  host  of  theater  users  simultaneously. 

System  Description 

The  Global  Hawk  system  consists  of  three  elements:  an  air  vehicle  seg¬ 
ment,  a  ground  segment,  and  a  support  segment.  The  air  vehicle  seg¬ 
ment  includes  the  Globed  Hawk  HAV,  complete  with  avionics,  communi¬ 
cations  equipment,  and  the  sensor  suite,  with  both  a  SAR  for  radar  imagery 
and  a  combination  EO/IR  sensor  for  visual  and  infrared  imageiy  (see  fig. 
13).  The  sensor  suite  includes  a  ground  moving  target  indicator  (GMTI) 
and  the  ability  to  process  data  and  transmit  that  data  in  uncompressed 
or  compressed  formats.  The  EO/IR  sensors  can  operate  in  a  wide  area 
search,  spot  collection,  point  target  (continuous  stare),  and  stereo  modes. 
The  vehicle,  about  the  size  of  the  U-2,  can  fly  for  extended  periods  of  time 
and  across  long  ranges  without  human  interaction,  allowing  it  to  self¬ 
deploy  and  conduct  reconnaissance  from  extended  ranges.  Course  and 
mission  changes  can  be  passed  to  it  in  flight  via  LOS  or  satellite  commu¬ 
nications  links.  The  vehicle  also  carries  a  threat  warning  receiver  and  a 
threat  deception  system,  including  electronic  jammers,  expendable  de¬ 
coys,  and  a  towed  decoy  system,  all  of  which  are  capable  of  manual  or  au¬ 
tomated  operation.  Appendix  A  lists  complete  performance  parameters  for 
Global  Hawk. 

The  ground  segment  includes  a  mission  control  element  (MCE)  and  a 
launch  and  recovery  element  (LRE).  Five  persons  at  individual  workstations 
typically  man  the  MCE:  a  mission  planner,  a  command  and  control  operator. 
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Legend: 

CDL-common  data  link 
C^-command  and  control 
EO-IR-electro-optical  infrared 
GMTI-ground  moving  target  indicator 
LOS-line  of  sight 

NlIRS-Nationat  Imagery  Interpretability  Rating  Scale 
NM-nautical  mile 
SAR-synthetic  aperture  radar 
SATCOM-satellite  communications 
UHF-ultrahigh  frequency 

Source;  “RQ-4 A  Global  Hawk  Command,  Control,  Communications,  Computers  and  Intelligence  Support  Plan,” 
draft  (Wright- Patterson  AFB,  Ohio:  Aeronautical  Systems  Center  Global  Hawk  Program  Office,  24  March  2000). 


Figure  12.  Global  Hawk  System  Concept  Overview 


an  image  quality  control  specialist,  a  communications  manager,  and  the 
mission  commander.  From  the  MCE,  controllers  can  plan  the  mission,  re¬ 
task  the  UAV  inflight,  monitor  the  mission  progress,  activate  sensors,  and 
respond  to  air  traffic  control  direction  as  if  an  operator  were  aboard  the 
vehicle.  The  MCE  can  monitor  up  to  three  UAVs  simultaneously.  The 
MCE’s  data  processing  positions  allow  it  to  process  imagery  and  dissemi¬ 
nate  it  in  less  than  30  seconds.  It  can  also  provide  unprocessed  imagery 
directly  to  selected  users.  The  LRE,  as  the  name  implies,  is  responsible  for 
physically  and  electronically  launching  and  recovering  the  UAV.  The  prin¬ 
ciple  difference  between  the  LRE  and  the  MCE  is  that  the  former  lacks  the 
image  processing  capability  and  the  wideband  data  transmission  links  (to 
users)  while  the  latter  lacks  the  precision  navigation  equipment  for 
ground  operations,  takeoff,  and  landing.  The  LRE  and  MCE  do  not  need 
to  be  collocated.  When  they  are  collocated,  they  can  communicate  via 
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Source:  Air  Combat  Command  Concept  of  Operations  for  the  Global  Hawk  Unmanned  Aerial  Vehicle  (Langley 
AFB,  Va.:  Headquarters  AC2ISRC/C2U,  August  2000),  2-6. 

Figure  13.  Global  Hawk  Vehicle 


landline  links;  otherwise,  they  can  communicate  via  LOS  or  satellite  link, 
thereby  providing  additional  deployment  flexibility. 

The  support  segment  contains  all  the  equipment,  spare  parts,  repair 
tools,  and  trained  personnel  to  maintain  the  vehicles  and  support  equip¬ 
ment  (including  LRE  and  MCE).  This  includes  power  generation  equip¬ 
ment,  testing  equipment,  and  adapters  and  interface  gear  to  allow  opera¬ 
tion  at  relatively  bare  bases.  Mission  spares  kits  (MSK)  for  deployed 
operations  will  typically  provide  sufficient  provisions  for  30  days  of  oper¬ 
ations  at  a  deployed  location.  While  the  support  segment  supports  vehi¬ 
cles,  LRE,  and  MCE  at  a  single  deployed  location,  when  the  two  elements 
of  the  ground  segment  are  not  collocated,  a  larger  support  segment  is  re¬ 
quired. 

With  Global  Hawk  vehicle  self-deployment,  the  entire  system  fits  within 
three  C-141s.  Design  goals  for  transportability  include  pack-up  and  set¬ 
up  times  of  24  hours  for  each,  but  initial  analysis  shows  actual  times  on 
the  order  of  12  hours  each.  The  Global  Hawk  system  will  require  consid¬ 
erable  host-base  support,  including  vehicles,  security,  theater  logistics, 
and  administrative  support.  While  much  of  the  intelligence  product  can  be 
delivered  and  disseminated  via  satellite  link,  ground-line  hookup — if 
provided  within  the  theater — can  also  accommodate  ground  networked 
users. 
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Contributions  to 
a  Strategy  of  Coercion 

The  Global  Hawk  focus  on  filling  valid  war-fighter  mission  needs  is  use¬ 
ful  to  avoid  the  exuberant  pursuit  of  technology  without  miUtaiy  justifi¬ 
cation.  These  needs,  however,  are  relatively  broad.  How  precisely  does  a 
capability  to  provide  “near  real-time  reconnaissance  capability  against 
high-value,  well-defended  targets”  contribute  to  a  war  fighter’s  strategy? 
Connecting  the  science  of  technology  to  the  art  of  strategy  can  prove  dif¬ 
ficult.  The  framework  presented  in  this  study  provides  just  such  a  tool.  By 
considering  the  specific  capabilities  and  qualities  required  of  military  hard¬ 
ware  to  effect  a  strategy  of  coercion,  we  can  connect  the  promise  of  tech¬ 
nology  with  the  reality  of  strategy.  Figure  14  shows  the  means  networks 
for  each  of  the  three  Cs. 

Beginning  with  Capability,  we  can  work  through  Global  Hawk’s  attrib¬ 
utes.  Its  major  offensive  contribution  is  a  capability  to  find  targets.  With 
EG,  IR,  and  SAR  imagery  and  its  GMTI  capability,  the  Global  Hawk  can 
help  assess  an  adversary’s  intentions  by  noting  troop  movements  and 
force  buildups.  It  can  provide  near-real-time  imagery  that  defines  targets 
and  locates  fleeting  impact  points,  thus  opening  up  a  wider  range  of  tar¬ 
get  opportunities  for  the  theater  commander.  With  its  extensive  ability  to 
communicate  images  and  information  throughout  the  theater.  Global  Hawk 
increases  the  ability  of  other  weapon  systems  to  attack  these  fleeting  tar¬ 
gets,  even  though  it  cannot  attack  those  targets  directly.  Following  an  at¬ 
tack,  Global  Hawk  can  survey  the  target  area  to  assess  the  attack  and 
determine  the  tactical  effect  achieved.  Without  an  ability  to  monitor 
other  communications,  however,  it  cannot  assess  operation  and  higher 
effects. 

Defensively,  Global  Hawk  flies  at  high  altitude  with  extensive  self  pro¬ 
tection  measures.  With  onboard  logic  for  employing  these  systems,  cou¬ 
pled  with  operator  intervention  as  required,  the  UAV  will  be  very  surviv- 
able.  While  it  is  designed  with  standoff  reconnaissance  in  mind.  Global 
Hawk’s  survivability  features  allow  it  to  penetrate  low-  to  medium-threat 
airspace  for  limited  periods  of  time  with  lower  risk  than  traditional  aircraft 
like  the  U-2,  which  is  not  designed  to  penetrate  current  adversary  air¬ 
space.  Global  Hawk  is  designed  to  protect  the  system  by  putting  only  es¬ 
sential  elements  at  risk:  the  ground  segment  can  be  split,  and  the  vehicle 
itself  can  fly  intercontinental  distances  autonomously  and  stiU  remain  on 
station  long  enough  to  provide  useful  reconnaissance  and  surveillance  in¬ 
formation.  Because  it  has  on  board  threat  monitoring  equipment  and  can 
transmit  that  information  in  near  real  time  to  the  MCE  and  other  users  in 
the  theater.  Global  Hawk  can  help  build  a  threat  order  of  battle  that  can 
help  to  protect  the  rest  of  the  force  (total  force  protection). 

It  is  too  early  in  the  program  to  assess  how  many  Global  Hawk  vehicles 
and  supporting  systems  will  be  required  to  execute  a  coercive  strategy. 
Should  they  prove  as  useful  as  they  appear  to  be,  they  will  likely  suffer 
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Figure  14.  Means-Ends  Networks  for  the  Components  of  Coercion 
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t±ie  curse  of  airpower:  too  many  needs  for  too  few  vehicles,  no  matter  how 
many  there  are.  However,  as  a  minimum,  the  Global  Hawk  either  by  itself 
or  in  coordination  with  other  reconnaissance  and  surveillance  vehicles 
must  provide  continuous  coverage  of  the  entire  battle  area. 

Moving  to  Credibility,  the  use  of  Global  Hawk  appears  to  add  much  to 
the  proper  escalatory  force:  its  presence  is  an  escalation  and  it  can  serve 
as  part  of  either  a  punishment  or  denial  strategy  by  providing  target  im¬ 
agery  for  both  types  of  target  sets.  If  the  system  is  as  useful  as  it  is  de¬ 
signed  to  be,  it  will  likely  be  part  of  an  adequate  force;  and  its  ability  to 
rapidly  deploy  to  the  theater,  especially  the  ability  of  the  vehicles  them¬ 
selves  to  self-deploy,  makes  for  a  timely  response.  As  with  most  new  tech¬ 
nologies,  however,  until  it  has  proven  its  utility  in  conflict,  an  adversary  may 
not  accept  it  as  a  coercive  weapon  system. 

The  use  of  Global  Hawk  in  a  coercive  strategy  appears  to  meet  the  re¬ 
quirements  for  political  intent.  Assuming  the  system  can  work  with  other 
aircraft,  it  should  conform  to  rules  of  engagement  (ROE).  With  its  surviv- 
able  design,  it  should  meet  criteria  for  minimized  vulnerability,  even  with 
a  very  limited  national  interest  at  stake.  Clearly  the  lack  of  aircrew  on¬ 
board  minimizes  the  threat  of  casualties;  but  more  than  that,  the  design 
of  the  system  that  minimizes  the  risk  to  support  personnel  adds  much  to 
the  will  to  use  Global  Hawk  in  this  scenario.  Additionally,  the  multiple 
sensors  and  wideband  communications  capability  allow  Global  Hawk  to 
provide  near-real-time  target  updates  that  can  help  minimize  adversary 
civilian  casualties. 

UAVs  in  general  appear  to  be  coalition-friendly,  assuming  they  can 
demonstrate  an  ability  to  work  well  alongside  manned  aircraft.  In  addition 
to  the  US  UAV  systems  flown  in  support  of  the  air  war  over  Serbia,  France, 
Germany,  and  the  United  Kingdom  flew  their  own  UAVs.  They  suffered 
losses  to  their  UAVs  as  well,  so  they  are  familiar  with  the  risks.  Western 
allies  also  appear  to  be  particularly  enamored  of  US  efforts  to  harness 
technology  in  support  of  coalition  war  fighting,  especially  if  that  technol¬ 
ogy  is  available  to  the  entire  coalition.  With  low  unit  costs  (and  much  of 
the  development  already  borne  by  the  United  States),  the  Global  Hawk 
system  would  appear  to  be  very  coalition-friendly. 

Global  Hawk  also  has  a  role  in  sending  tacit  communications.  The  re¬ 
dundant  command  and  control  system  connected  to  the  ground  segment, 
using  both  LOS  and  satellite  communications,  and  an  ability  to  communi¬ 
cate  with  nearly  all  existing  intelligence  systems  provides  the  theater  com¬ 
mander  precise  control  over  his  imagery  capability.  This  control  can  help 
direct  force  employment  exactly  where  it  is  required  with  minimal  delay 
between  target  detection  and  target  attack.  Global  Hawk  can  assist  with 
receiving  tacit  communications  as  well — providing  EO  and  IR  receipt  of 
tacit  signals  from  the  battlefield,  confirmation  of  adversary  force  move¬ 
ment  away  from  the  battlefield  and  a  less  threatening  order  of  battle. 

The  unique  capabilities  and  qualities  of  the  Global  Hawk  system  make 
it  an  easy  weapon  system  to  fit  into  a  coercive  strategy.  Table  1  graphically 
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Table  1 


Contributions  of  Global  Hawk  and  UCAV  to  a  Coercion  Strategy 


Qualities,  Capabilities,  and  Characteristics  that  Contribute 
to  Coercion 
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R 
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R 
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Receiving 
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R 
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Y 

R 
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R 

R 

Legend:  G  (Green)  =  Platform  provides  this  capability;  Y  (Yellow)  =  Platform  provides  part  of  this  capability:  R  (Red)  =  Platform  provides  none  of 
this  capability:  ?  =  Platform’s  contribution  unknown. 
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shows  its  contributions.  It  is  clear  how  it  can  add  to  that  strategy  and  how 
it  can  strengthen  the  capabilities  of  traditional  air  vehicles.  T^e  frame¬ 
work  provides  an  easy  tool  to  assess  exactly  where  Global  Hawk  fits  into 
this  strategy  without  requiring  extended  quantitative  analysis.  While  it  is 
not  intended  to  substitute  for  modeling  and  simulation,  it  provides  a  qual¬ 
itative  force  assessment  and  allows  for  easy  communication  between  the 
strategist  and  the  technologist. 

As  stated  in  chapter  2,  a  decision  analysis  framework  not  only  guides 
decision  makers  when  there  is  an  obvious  decision  to  make  but  it  also 
shows  where  new  decision  opportunities  can  arise.  Although  the  utiUly  of 
Global  Hawk  as  described  in  the  literature  is  clear,  the  framework  shows 
how  developers  can  further  increase  that  utility  in  a  coercion  strategy. 
Consider  the  following  examples.  The  Global  Hawk’s  onboard  imagery  and 
communications  systems  allow  it  theoretically  to  pass  target  information 
(impact  points)  directly  to  an  attacking  aircraft.  By  allowing  Global  Hawk 
to  transmit  directly  to  a  weapon  (dropped  by  another  aircraft)  via  data 
link,  the  MCE  operator  could  guide  the  bomb  directly  to  impact  through 
Global  Hawk,  in  effect  giving  the  UAV  system  an  ability  to  track  impact 
points  and  to  guide  precision  weapons.  Additionally,  adding  a  laser  desig¬ 
nator  to  Global  Hawk — as  was  done  with  the  Predator  UAV  after  Bosnia — 
may  give  it  another  capability  to  track  impact  points  and  assist  in  weapon 
delivery.  Finally,  different  sensors  on  board  Global  Hawk  could  give  it  an 
ability  to  monitor  electronic  signals  and  internal  communications  that 
could  enhance  a  capability  to  receive  explicit  and  implicit  adversary  com¬ 
munication.  Without  conducting  operational  tests  or  using  the  platform  in 
actual  combat,  the  framework  clearly  shows  obvious  avenues  for  im¬ 
provement. 

As  an  aside,  it  is  interesting  to  compare  the  contributions  of  the  can¬ 
celled  Dark  Star  UAV  program  and  tiie  more  successful  Global  Hawk 
using  this  framework.  Both  UAVs  were  designed  to  fill  the  HAE  UAV  role 
for  the  military;  but  in  early  1999  DOD  realized  that  the  Global  Hawk  pro¬ 
gram  was  sufficient,  especially  in  light  of  funding  overruns,  to  fill  the  war¬ 
fighter’s  needs.  Can  the  framework  provide  any  insight  into  where  Dark 
Star  fell  short  while  Global  Hawk  did  not? 

While  Global  Hawk’s  sensor  suite  allows  simultaneous  use  of  the  EO/IR 
sensor  and  the  SAR,  Dark  Star  did  not.  Furthermore,  Dark  Star’s  sensors 
had  much  more  limited  range  and  they  did  not  have  GMTI  capability,  fur¬ 
ther  limiting  the  reconnaissance  value.  Dark  Star  had  the  ability  to  pene¬ 
trate  adversary  threats  where  Global  Hawk  does  not,  which  gives  it  the 
ability  for  higher -resolution  imagery  and  possibly  obviating  the  need  for 
longer -range  sensors.  Unfortunately,  it  did  not  have  the  ability  to  stay  there 
long:  it  had  only  a  third  of  the  loiter  time  of  Global  Hawk  and  a  sixth  of 
the  operating  radius.  Dark  Star  did  not  have  as  extensive  a  communications 
payload  as  Global  Hawk.  It  had  no  Ku-band  satellite  uplink  capability,  mak¬ 
ing  near -real-time  mission  changes  from  long  range  infeasible.  It  operated 
with  the  same  ground  segment  Global  Hawk  used,  however,  making  its 
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product  available  to  nearly  all  theater  users.  Surprisingly,  it  was  not 
equipped  with  an  onboard  threat  warning  receiver  or  electronic  counter¬ 
measures.  Presumably,  its  stealth  qualities  removed  the  need  for  this.^^ 

Dark  Star  had  clear  advantages  over  Global  Hawk  in  its  ability  to  pen¬ 
etrate  threat  areas,  but  those  advantages  appear  to  have  come  at  a  cost. 
Dark  Star  had  a  much  less  capable  sensor  suite  and  noticeably  reduced 
range  and  on-station  time.  With  that  reduced  range,  deployment  time  was 
longer  (since  it  could  not  self-deploy  as  Global  Hawk  can),  thus  providing 
a  much  less  responsive  capability,  especially  early  in  a  conflict  when 
stealth  is  so  highly  valued.  Because  of  limitations  in  Dark  Star’s  contri¬ 
butions  to  capability  and  credibility,  it  is  not  surprising  DOD  cancelled 
the  program  in  favor  of  Global  Hawk. 

Although  stealth  technology  was  one  big  difference  between  the  two 
HAE  UAV  programs,  stealth  technology  certainly  does  not  preclude  a  ve¬ 
hicle  from  contributing  to  a  coercive  air  strategy.  The  UCAV  program 
demonstrates  that  a  stealthy  platform  can  indeed  offer  capabilities  and 
qualities  that  make  it  very  well  suited  to  such  a  strategy. 

UCAV 

Based  on  recommendations  in  the  Air  Force  New  World  Vistas  report  in 
1995  and  on  a  subsequent  Air  Force  Scientific  Advisory  Board  study  the 
next  year,  the  Air  Force  and  DARPA  entered  into  an  agreement  in  October 
1997  to  conduct  the  UCAV  ATD  program.  “  The  goal  of  this  program  is  to 
develop  an  affordable  weapon  system  that  can  employ  lethal  airpower 
against  an  adversary  with  minimal  risk  to  friendly  lives  and  equipment. 
The  specific  focus  for  the  UCAV  program  is  on  suppression  of  enemy  air 
defenses  (SEAD)  and  strike  missions.  UCAVs  are  envisioned  to  operate 
early  in  a  conflict,  performing  the  high-risk  missions  against  heavily  de¬ 
fended  targets  that  traditionally  incur  the  greatest  losses  in  an  air  war. 
They  also  are  expected  to  be  a  critical  part  of  the  order  of  battle  through¬ 
out  a  conflict,  meaning  UCAVs  must  be  able  to  operate  with  other  UCAVs, 
UAVs,  and  manned  aircraft.  Like  the  Global  Hawk  design,  a  central  sta¬ 
tion  will  control  the  UCAV,  although  many  of  its  functions  will  be  highly 
automated  (fig.  15).  While  no  cost  goal  is  defined,  as  it  was  in  the  Global 
Hawk  program,  the  government  believes  that  the  unit  cost  of  the  UCAV 
could  be  as  low  as  one-third  that  of  the  Joint  Strike  Fighter.^^ 

Since  the  program  is  an  ATD  and  the  technologies  are  much  less  ma¬ 
ture  than  those  found  in  the  Global  Hawk  program,  designers  hope  to 
demonstrate  the  utility  of  the  UCAV  concept  so  that  a  follow-on  acquisi¬ 
tion  program  could  build  an  initial  operational  capability  sometime  after 
2010.2“  Correspondingly,  at  this  point  the  UCAV  system  is  more  broadly 
defined  than  the  Global  Hawk  system.  Boeing  is  designing  the  current 
UCAV  ATD  system. 
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Source:  Michael  Leahy,  DARPA/USAF  Unmanned  Combat  Air  Vehicle  Advanced  Technology  Demonstration: 
Promise  and  Progress  (PowerPoint  presentation,  April  2001,  slide  2). 


Figure  15.  UCAV  System  Concept 


System  Description 

Much  like  the  Global  Hawk  system,  the  UCAV  system  includes  three 
segments:  the  air  vehicle  segment,  the  mission  control  segment  (MCS), 
and  the  supportability  segment.^^  The  UCAV  air  vehicle  segment  is  about 
two-thirds  the  size  of  an  F-16  and  uses  stealth  technology  to  reduce  de¬ 
tection  by  enemy  radar.  It  is  being  designed  to  carry  a  range  of  munitions, 
but  the  weapons  bay  is  limited  by  size  (fig.  16).  At  present,  it  will  carry  as 
few  as  two  1,000-pound  bombs  or  as  many  as  12  small  smart  bombs.  The 
UCAVs  utility  will  Increase  dramatically  as  DOD  develops  and  fields  more 
small  precision  munitions,  allowing  it  to  strike  many  targets  per  mission. 
Designed  for  the  strike  role,  it  does  not  have  an  extended  loiter  time  ca¬ 
pability  as  does  the  Global  Hawk,  but  it  does  allow  for  typical  fighter 
ranges. 

The  MCS  provides  the  command  and  control  facilities  for  the  UCAV. 
Much  like  the  Global  Hawk  system,  it  includes  friendly  air  operations 
(KAO)  and  the  area  of  responsibility  (AOR).  The  FAO  section  controls  the 
base  operations  and  transit  to  and  from  the  target  area.  The  AOR  section 
controls  the  vehicle  through  its  ingress  and  egress  routes  and  its  opera¬ 
tions  in  the  target  area.  Importantly,  the  AOR  section  will  provide  near -real- 
time  weapons  release  authorization.  While  the  UCAV  will  have  considerable 
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Source:  Michael  Leahy,  DARPA/USAF  Unmanned  Combat  Air  Vehicle  Advanced  Technology  Demonstration: 
Promise  and  Progress  (PowerPoint  presentation,  April  2001,  slide  1). 


Figure  16.  UCAV  Air  Vehicle 


onboard  threat  detection  and  targeting  logic  circuitry,  an  MCS  operator  will 
maintain  contact  with  the  vehicle  continuously.  Each  of  the  sections  will  be 
able  to  control  four  UCAVs  simultaneously. 

The  support  segment  (fig.  17)  includes  some  very  novel  concepts.  The 
UCAV  is  designed  to  be  stored  with  its  wings  detached  inside  a  climate- 
controlled  and  computerized  storage  container  for  years  at  a  time.  While 
in  this  container,  engineers  can  communicate  with  the  vehicle  to  update 
software,  check  vehicle  status,  and  conduct  simulations  with  controllers 
and  other  vehicles.  The  containers  are  designed  so  that  six  of  them  can  be 
loaded  onto  a  single  C-17  for  rapid  transport  to  a  theater  of  operations 
during  contingencies  and  exercises.  Boeing  suggests  the  vehicles  can  be 
deployed  to  and  operational  within  a  theater  in  24  hours.  Appendix  B  lists 
many  of  the  planned  performance  parameters  for  the  UCAV  program. 

Contributions  to  a  Strategy  of  Coercion 

While  the  UCAV  program  does  not  answer  any  war-fighters’  specific  mis¬ 
sion  needs,  it  is  designed  to  provide  many  useful  qualities,  capabilities, 
and  characteristics  to  the  theater  commander.  These  qualities  are  very 
useful  to  the  commander  executing  a  strategy  of  coercion.  The  most  obvious 
contribution  of  the  UCAV  is  its  ability  to  attack  targets.  With  its  onboard 
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Source:  Final  Congressional  Review  (Washington,  D.C.:  Defense  Advanced  Research  Programs  Agency  Tacti¬ 
cal  Technology  Office,  December  2000),  9. 


Figure  17.  UCAV  Support  Segment 


high-resolution  SAR,  it  can  track  impact  points  and  precisely  target  its 
munitions.  It  can  also  locate  impact  points  on  its  own  with  the  radar,  thus 
reducing  dependence  on  other  elements  of  the  coercive  force.  With  its 
radar  and  its  stealthy  characteristics,  it  can  remain  in  the  target  area  to 
assess,  via  radar,  the  weapon’s  impact  and  part  of  the  tactical  effect. 

No  one  has  mentioned  any  threat  warning  system  or  electronic  coun¬ 
termeasures  system  aboard  the  UCAV,  but  its  stealth  qualities  should  re¬ 
duce  the  need  for  these  capabilities,  giving  it  adequate  self- protection 
qualities.  With  communications  connectivity  to  the  ground  segment,  the 
UCAV  should  be  able  to  react  to  threats  observed  by  other  vehicles  in  the 
area — using  their  threat  warning  equipment  for  its  own  protection.  While 
its  fighter -type  range  gives  the  ground  segment  some  separation  from  the 
conflict  area,  its  most  important  defensive  contribution  is  its  ability  to  at¬ 
tack  the  most  dangerous  targets  early  in  a  conflict — minimizing  the  risk 
to  other  aircraft  and  helping  to  protect  the  total  friendly  force.  No  one  has 
said  how  many  UCAVs  will  be  produced,  but  significant  numbers  of  this 
aircraft  or  other  very  survlvable  weapon  systems  will  be  required  early  in 
a  coercive  scenario,  especially  against  a  well-equipped  adversary. 

With  respect  to  credibility,  UCAV  offers  significant  capabilities  that  en¬ 
hance  the  coercive  strategy.  It  is  clearly  escalatory,  assuming  there  is  ad¬ 
equate  parallel  development  of  small  smart  munitions  to  enable  the  UCAV 
to  achieve  high  kllls-per-sortie  ratios.  Its  unique  support  segment  gives  it 
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the  ability  to  deploy  to  the  theater  quickly,  with  minimum  preparation 
time  and  in  large  numbers.  While  the  description  of  the  program  is  im¬ 
pressive,  such  as  the  Global  Hawk  system,  UCAV  has  yet  to  prove  itself  in 
combat.  Until  it  proves  itself  to  likely  adversaries,  it  cannot  maximize  its 
value  as  a  tool  of  coercion. 

In  a  conflict  wdth  limited  national  interests  at  stake,  the  UCAV  is  par¬ 
ticularly  well  suited  for  operations.  Presumably,  it  wdU  conform  to  ROEs 
once  it  has  demonstrated  an  ability  to  operate  cdongside  manned  aircraft, 
and  operators  can  maintain  positive  control  over  weapons  release.  Its 
stealth  design  obviously  minimizes  its  vulnerability  and  remote  piloting 
minimizes  the  likelihood  of  friendly  casualties,  but  it  also  can  help  mini¬ 
mize  other  friendly  casualties  by  attacking  the  most  weU-protected  targets 
so  that  manned  aircraft  are  not  required  to  do  it.  This  constitutes  a  total 
force  protection  capability. 

Presumably,  US  allies  will  be  as  fond  of  the  UCAV  as  they  are  of  the 
UAV.  The  UCAV  development  is  largely  in  the  open,  which  relieves  classi¬ 
fication  constraints  that  sometimes  shield  allies  from  new  weapon  sys¬ 
tems.  It  offers  a  lower  cost  force  employment  option  than  traditional  air¬ 
craft,  meaning  less  prosperous  nations  wall  likely  be  able  to  afford  it.  It 
minimizes  risks  to  friendly  personnel  but  not  at  the  expense  of  enemy  ca¬ 
sualties.  Finally,  it  gives  allies  a  cheap  entry  ticket  into  the  US  style  of 
high-technology  war  fighting.  For  these  reasons,  the  UCAV  will  likely  be 
very  coalition-friendly. 

Like  Global  Hawk,  the  UCAV  appears  to  offer  the  ability  to  send  tacit 
communications  by  employing  force  precisely  and  on  the  commander’s  di¬ 
rection.  The  UCAV  will  rely  on  human  weapon  release  authorization, 
thereby  providing  the  theater  commander  with  positive  control  over  an  ar¬ 
mada  of  automatons.  With  the  designed  wideband  communications, 
UCAVs  can  be  dynamically  retargeted,  responding  in  very  short  notice  to 
critical  mission  changes  without  replanning  the  mission.  As  with  the 
Global  Hawk,  this  ability  Increases  the  commander’s  options  for  escalat¬ 
ing  force  employment,  sending  a  tacit  message  to  the  adversary  should 
the  need  arise.  (See  table  1.  It  also  shows  the  completed  contribution  list 
for  the  UCAV.) 

While  the  design  information  on  the  UCAV  program  is  still  general,  in¬ 
dications  available  describe  a  weapon  system  that  will  contribute  signifi¬ 
cantly  to  a  coercive  air  strategy.  Assuming  the  technologies  to  be  used  can 
demonstrate  their  efficacy  in  this  vehicle,  the  UCAV  system — ^while  ambi¬ 
tious-promises  to  change  greatly  the  way  we  thmk  about  employing  force 
in  a  coercive  strategy.  It  will  probably  reduce  much  of  the  debate  on  the 
level  of  interest  involved  in  such  a  conflict,  since  the  risk  to  friendly 
human  fife  will  be  Significantly  reduced.  It  may  also  tend  to  increase  the 
number  of  occasions  the  United  States  feels  compelled  to  respond.  With  a 
lower  threshold  for  employing  coercive  force,  there  may  be  more  opportu¬ 
nities  to  do  so.  On  the  other  hand,  the  reduced  threat  to  US  service 
members  may  correspondingly  reduce  the  debate  in  Washington  on  the 
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needs  of  the  services  in  this  semiautonomous  combat,  also  reducing  the 
support  they  get.  In  the  end  that  might  be  a  self-regulating  mechanism: 
the  less  support  Congress  gives  the  military,  the  less  frequently  the  nation 
is  able  to  employ  force  and  the  more  cries  the  United  States  hears  from 
other  nations  for  help. 

The  UCAV’s  broad  descriptions  also  provide  enough  information  so  that 
we  can  use  the  framework  to  determine  how  it  might  be  improved  to  pro¬ 
vide  even  more  utility  to  the  commander  in  a  coercive  scenario.  While 
UCAV  is  not  slated  to  carry  onboard  electronic  warning  gear,  by  connect¬ 
ing  directly  to  other  platforms  in  the  battle  area  that  do  cany  this  gear,  it 
can  get  pseudo-warning  of  impending  danger,  increasing  its  own  surviv¬ 
ability  while  minimizing  vehicle  design  changes  that  might  diminish  its 
stealth  characteristics.  With  adequate  broadband  communications  on 
board  that  can  communicate  directly  with  other  aircraft,  it  can  act  as  a 
communications  relay  for  platforms  on  the  far  side  of  the  battle  area. 
Along  those  same  lines,  with  longer  communications  links  and  possibly  a 
relay  between  UCAV  and  its  ground  station,  operators  can  position  them¬ 
selves  even  farther  from  the  battlefield,  increasing  the  system’s  protection. 

Summary 

This  chapter  applied  the  framework  developed  previously  to  two  current 
developmental  systems,  the  Global  Hawk  reconnaissance  unmanned  aer¬ 
ial  vehicle  and  the  UCAV.  Using  the  means  networks  for  Capability,  Cred¬ 
ibility,  and  Communication,  this  chapter  assessed  how  these  platforms 
might  contribute  to  a  coercive  air  strategy.  As  expected,  both  of  these  plat¬ 
forms  can  make  critical  contributions  to  such  a  strategy,  but  neither  is  a 
war  •winner  in  itself.  As  one  might  expect  ■with  new  technology,  neither  ve¬ 
hicle  has  yet  demonstrated  the  advertised  capabilities  in  a  combat  sce¬ 
nario.  Assuming  the  vehicles  can  deliver  on  these  capabilities,  and  can 
prove  themselves  to  likely  adversaries,  their  value  as  coercive  tools  should 
iacrease  quickly  and  measurably. 

Perhaps  more  importantly,  this  chapter  showed  how  to  apply  the  frame¬ 
work  to  two  unique  systems.  Starting  with  a  description  of  each  system 
and  the  generalized  framework,  one  can  methodically  assess  the  contri- 
bubons  each  system  could  make  to  a  coercive  strategy — showing  what 
each  offers  the  total  force  and  how  each  can  assist  the  theater  commander 
in  executing  his  strategy.  After  having  painstakingly  developed  this  frame¬ 
work,  it  may  seem  readily  apparent  how  a  commander  should  use  vehi¬ 
cles  such  as  these  in  a  coercive  strategy,  but  m  general,  it  is  not. 

Operational  war  fighters  have  been  engaged  to  assess  the  military  util¬ 
ity  of  programs  described  in  this  chapter.  This  is  a  laudable  change  to  tra¬ 
ditional  acquisition  programs — ^which  rely  on  dedicated  test  agencies — 
but  it  does  not  go  far  enough  when  new  technologies  are  involved.  Utility 
is  best  measured  using  a  framework  that  includes  not  only  the  operational 
mechanisms  of  combat  and  conflict  resolution  but  also  the  strategic  and 
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political  dimensions  as  well.  The  framework  presented  in  this  study  does 
just  that,  working  from  the  foundational  national  strategy  statements  and 
focusing  them  specifically  on  coercive  air  strategies. 
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Chapter  5 


Conclusions 


It  is  all  the  more  necessary,  therefore,  that  we  develop  a  conceptual  framework 
adequate  not  only  as  a  base  of  departure  for  specific  strategic  plans  but  also  as 
a  means  of  weighing  one  plan  against  another 


— Bernard  Brodie 


In  discerning  operational  requirements  the  real  conceptual  difficulties  of  military 
science  occur.  If  there  is  not  rigorous  thinking  at  this  level,  neither  technology  nor 
money  can  help.  With  inadequate  thinking  about  operational  requirements,  the 
best  technology  and  the  biggest  budget  in  the  world  will  only  produce  vast  quan¬ 
tities  of  obsolete  equipment:  bigger  and  better  resources  for  the  wrong  war. 

— Sir  Michael  Howard 


Both  scholars  above  take  pains  to  point  out  that  we  need  a  rigorously 
thought-out  framework  for  assessing  strategic  plans  and  the  technology 
that  makes  them  possible.  It  appears  we  do  not  have  such  a  framework 
yet — after  a  decade  of  strategy  reviews,  one  of  President  Bush’s  first  ac¬ 
tions  in  office  is  to  reassess  exactly  what  the  military  needs  to  do  and  then 
determine  how  it  should  do  it.  The  previous  chapters  in  this  study  have 
attempted  to  apply  the  type  of  rigorous  thinking  Sir  Michael  Howard 
warned  that  we  needed.  Hopefully,  this  study  has  presented  a  conceptual 
framework  that  can  help  assess  strategies  and  force  structures  in  a  man¬ 
ner  that  precludes  the  need  to  redesign  the  process  every  two  years. 

This  chapter  assesses  the  utility  of  the  framework  itself.  It  puts  the 
framework  into  perspective,  describing  how  this  analysis  tool  compares  to 
other  tools  of  strategy  and  force  strueture  assessment.  It  makes  recom¬ 
mendations  for  the  framework’s  continued  use  and  development,  and  it 
finishes  with  a  description  of  the  larger  value  of  the  framework  and  the 
methodology  used  to  develop  it. 

Framework  in  Perspective 

Only  by  comparing  the  framework  to  other  tools  of  assessment  can  we 
measure  the  utility  of  the  framework  itself.  Traditionally,  analysts  use  var¬ 
ious  means  to  assess  each  weapon  system’s  military  utility.  As  described 
in  chapter  4,  developers  specifically  designed  the  Global  Hawk  UAV  pro¬ 
gram  to  meet  recognized  war-fighter  needs  as  described  in  several  mission 
needs  statements  (MNS).  All  new  weapon  system  developments  begin  with 
the  MNS,  “a  non-system-speciflc  statement  of  operational  capability  need 
written  in  broad  operational  terms.”  A  DOD  component  generates  an  MNS 
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with  a  foxir-step  process  that  includes  definition,  documentation,  valida¬ 
tion,  and  approval.  The  entire  process  is  lengthy  and  complicated,  and  it 
concludes  with  approval  by  a  panel  of  service  vice  chiefs  and  an  under¬ 
secretary  or  assistant  secretary  of  defense.  Following  the  MNS  process, 
that  same  DOD  component  generates  an  operational  requirements  docu¬ 
ment  (ORD)  for  major  acquisition  programs.  The  ORD  is  a  “document  con¬ 
taining  operational  performance  requirements  for  a  proposed  concept  or 
system.”  A  weapon  platform  typically  receives  justification  during  the  def¬ 
inition  phase.  That  phase  can  include  an  analysis  of  alternatives  study 
(AoA),  an  ACID,  or  an  ATD.  Each  of  these  attempts  to  assess  the  military 
utility  of  the  weapon  system.^ 

Tlie  Global  Hawk  ACID  advertised  itself  as  relying  on  war -fighter  input 
to  determine  military  utility.  Indeed,  that  factor  is  a  major  differentiator 
between  traditional  acquisition  and  development  programs  and  the  ACTD. 
Determining  what  constitutes  military  utility,  however,  still  appears  some¬ 
what  vague. 

The  heart  of  an  ACTD  is  the  assessment  of  militaiy  utility  by  the  warfighter  .  .  . 
Military  uUlity  is  defined  as:  (a)  effecOveness  in  performing  the  mission,  (b)  suit¬ 
ability  for  use  by  the  user,  and  (c)  the  overall  impact  the  proposed  capability  has 
on  the  conflict  or  militaiy  operations  .  .  .  The  third  element  of  military  utility, 
the  overall  Impact  on  the  conflict,  highlights  the  difference  between  the  ACTD 
exercises  and  traditional  technical  testing.  The  impact  on  the  conflict  is  the  re¬ 
sult  of  not  just  the  new  technical  capability,  but  also  the  gains  which  result 
from  effective  employment  of  that  capability  by  the  using  unit,  and  of  gains  in 
other  parts  of  the  battle  that  result  from  higher  performance  of  the  using  unit  (e.g., 
domino  effect).  The  overaU  Impact  is  the  integrated  effect  of  all  three  factors.^ 

As  an  ACTD,  Global  Hawk  was  designed  to  provide  reconnaissance  in 
all  types  of  conflict.  Its  designed  missions  include  standoff  surveillance, 
time-sensitive  targeting  and  battle  damage  assessment,  intelligence 
preparation  of  the  battlespace,  and  increased  situational  awareness  for 
the  commander.®  All  of  these  are  worthy  missions,  and  Global  Hawk  looks 
poised  to  fulfill  each  of  them.  Undoubtedly,  all  of  these  missions  are  es¬ 
sential  at  some  point  in  almost  any  conflict,  but  none  are  linked  to  a  spe¬ 
cific  strategic  or  political  outcome.  The  assumption  appears  to  be  that 
these  missions  are  always  required:  anytime  we  can  do  them  better  we 
should  try  to  do  so.  But  the  mission  descriptions  never  explain  why  these 
missions  are  important  nor  how  Global  Hawk  fits  into  the  US  national 
strategy.  Yet  these  are  precisely  the  questions  the  current  defense  review 
is  asking  again.  Unless  we  can  justify  improving  these  capabilities  with 
technology,  the  highest-level  decision  makers  are  left  to  draw  their  own 
conclusions  as  to  whether  such  programs  have  larger  utility. 

Although  Global  Hawk  was  the  product  of  an  ACTD.  when  the  HAE  UAV 
program  transitioned  to  Air  Combat  Command  (ACC)  in  1998,  ACC  com¬ 
missioned  an  AoA  to  assess  the  contribution  of  the  platform  in  several 
standard  scenarios.  Its  purpose  was  “to  provide  recommendations  to  sen¬ 
ior  leadership  to  guide  Air  Force  force  structure  decisions  to  meet  the 
Combat  Air  Force’s  (CAF),  imagery  intelligence  (IMINT)  requiremeiits  and 
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to  provide  DOD  decision  makers  with  the  information  necessary  for  mak¬ 
ing  an  HAE  UAV  acquisition  decision.  Additionally,  the  HAE  UAV  AoA  will 
provide  information  to  help  build  the  Operational  Requirements  Docu¬ 
ment  (ORD)  for  the  program.”'* 

In  addition  to  Global  Hawk,  the  AoA  used  future  programmed  friendly 
forces  and  threat  assessments  from  several  national  agencies.  Perhaps 
most  importantly,  it  concentrated  on  two  scenarios — Southwest  Asia  (the 
Arabian  Guh)  and  Korea.  These  two  scenarios,  which  are  typically  used  for 
campaign-level  analysis,  date  from  the  1993  Bottom  Up  Review.®  In  real¬ 
ity,  they  represent  the  last  two  successfully  prosecuted  MTWs  for  the 
United  States. 

The  AoA  used  “analytic  calculations  and  computer  models  .  .  .  where 
appropriate  to  determine  the  degree  to  which  system  performance  char¬ 
acteristics  contribute  to  meeting  mission  needs.”  It  relied  on  four  inde¬ 
pendent  computer  models  plus  spreadsheet  analysis  to  assess  force  effec¬ 
tiveness.  Analysts  ran  each  of  these  models  and  fed  the  results  of  one  into 
another  as  required  to  get  a  measure  of  the  integrated  effectiveness  of  the 
Global  Hawk  in  the  two  scenarios  used.  At  the  end,  analysts  assessed 
Global  Hawk  based  on  its  quantitative  contribution  to  42  measures  of  per¬ 
formance,  ranging  from  “time  to  dynamically  retask  in  flight”  to  “platform 
ground  speed,”  that  served  as  proxy  measures  for  the  MNS  requirements. 
This  AoA  was  programmed  to  last  the  better  part  of  a  year,  consume  many 
man-hours,  computer  processing  operations,  and  thousands  of  dollars. 
Indeed,  the  quantitative  analysis  of  military  force  structure  and  strategy 
is  almost  as  complex  as  war  itself.  One  would  hope  that  all  these  quanti¬ 
tative  measures  (and  some  additional  qualitative  measures  such  as  “in¬ 
teroperability”  and  “technical  risk”)  add  up  to  deliver  a  picture  to  the  de¬ 
cision  maker  of  the  military  utility  of  a  weapon  system  such  as  Global 
Hawk.®  Not  surprisingly,  the  analysis  showed  that  the  Global  Hawk  could 
add  considerable  utility  at  reasonable  cost  in  the  MTW  scenarios. 

While  the  framework  presented  here  is  not  yet  a  substitute  for  this  type 
of  analysis,  it  can  add  a  new  dimension  to  assessing  military  utility  that 
an  AoA  cannot.  It  allows  a  decision  maker  to  assess  a  weapon  system’s 
contribution  to  a  generalized  strategy  on  a  qualitative  scale,  using  attrib¬ 
utes  the  AoA  measures  by  proxy  quantitative  values.  It  also  allows  the  de¬ 
cision  maker  to  see  precisely  how  a  weapon  system  might  fall  short  in  a 
given  scenario  and  suggests  ways  to  improve  the  weapon  system’s  func¬ 
tion.  Where  the  quantitative  analysis  described  by  the  AoA  tends  to  mask 
results  underneath  an  avalanche  of  data,  the  qualitative  framework  pre¬ 
sented  in  this  study  presents  it  in  a  more  intuitive  manner  as  shown  in 
table  1. 

This  framework  allows  simple  analysis  of  more  than  two  IVTTW  scenarios. 
Although  the  particular  framework  this  study  presented  applied  specifi¬ 
cally  to  coercive  strategy  scenarios,  the  methodology  could  also  employ  dif¬ 
ferent  theories  to  develop  frameworks  for  other  scenarios.  An  analytical 
framework  for  MTWs,  for  example,  would  likely  include  many  of  the  same 
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attributes  found  in  the  coercive  strategy  framework;  but  those  attributes 
must  be  traced  directly  to  the  national  strategy  documents  and  major  war 
theories  separately,  just  as  was  done  for  the  coercive  strategy.  However, 
even  if  no  other  framework  is  developed,  the  one  presented  here  adds  a 
completely  new  scenario  by  which  to  assess  military  utility,  a  scenario 
with  many  attributes  that  are  intrinsically  difficult  to  quantify.  Arguably, 
the  coercion  sceneirio  is  much  more  likely  to  occur  than  either  of  the  two 
MTW  scenarios  used  in  the  AoA. 

As  an  analytical  model,  this  framework  can  also  help  in  quantitative  as 
well  as  qualitative  analysis.  By  setting  some  numerical  scales  for  the  at¬ 
tributes  in  this  study’s  framework,  an  analyst  can  begin  to  make  a  quan¬ 
titative  assessment  of  the  value  of  each  weapon  system.  For  example,  “ad¬ 
equate  force  in  time"  may  be  represented  by  such  measures  as  numbers 
of  vehicles  and  time  to  deploy:  “deliver  weapons”  may  be  represented  by  a 
measure  for  number  of  weapons  delivered  per  sortie  and  circular  error 
probable  for  those  weapons.  Certainly,  many  other  attributes  in  the 
framework  defy  quantification.  This,  however,  is  no  indictment  of  the 
framework  but  one  of  its  strengths.  Where  traditional  computer  models 
disregard  qualities  that  they  cannot  measure  numerically,  this  anal3^ical 
model  includes  them,  forcing  decision  makers  to  recognize  their  existence 
and  plan  for  them. 

While  the  framework  in  this  study  cannot  generate  the  reams  of  nu- 
anced  quantitative  analysis  that  traditional  computer  models  can,  it  can 
still  provide  insight  into  a  weapon  system’s  military  utiUty.  The  AoA  lists 
a  few  dozen  measures  of  performance  that  it  links  directly  to  the  MNSs 
Global  Hawk  supports.  Joint  Publication  1-02,  Joint  Mission  Essential 
Task  List,  lists  literally  thousands  of  such  measures,  all  of  which  will  be 
“mission  essential”  at  some  point.  But  that  is  precisely  the  motivation  for 
this  framework.  When  will  they  be  essential?  Intuitively,  as  war  fighters  we 
know  how,  why,  and  when  they  will  be  essential.  However,  it  is  not  enough 
for  us  to  know  it.  We  must  be  able  to  show  the  rest  of  the  decision-making 
commuiiity  how,  why,  and  when.  This  framework  does  that.  With  the 
techniques  used  to  develop  this  framework,  it  is  easy  to  see  why  a  partic¬ 
ular  characteristic  or  queility  of  a  weapon  system  or  a  strategy  supports  a 
national  military  strategy  or  even  a  nation^  security  strategy. 

Importantly,  this  analytical  tool  is  also  transportable  and  transferable. 
Any  strategic  planner  can  use  this  framework  to  guide  his  or  her  own 
analysis  of  strategy  and  systems;  there  is  no  need  to  depend  on  computer 
operators  and  operations  reseeu-chers  when  the  scenario  changes  or  one 
element  of  the  force  structure  is  withdrawn.  By  looking  at  each  of  the  at¬ 
tributes  in  the  framework,  any  strategist  or  decision  maker  becomes  his 
own  analyst.  Consider  again  the  graphic  representation  of  the  analysis  of 
the  two  unmanned  systems  in  chapter  4,  table  1.  Were  the  coercive  strat¬ 
egy  to  include  only  these  two  systems,  it  would  clearly  fall  short.  These 
two  systems  leave  many  of  the  essential  attributes  of  a  coercive  strategy 
unsatisfied,  a  fact  represented  by  side-by-side  red  entries  in  the  table. 
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This  type  of  analytical  presentation  makes  it  easier  for  the  strategic  plan¬ 
ner  and  the  commander  to  understand  the  shortfalls  in  his  or  her  strat¬ 
egy  and  to  plan  how  to  overcome  them.  Not  only  is  it  a  tool  for  analyzing 
a  particular  weapon  system  but  it  can  also  be  used  to  assess  what  the  ag¬ 
gregate  force  contributes  to  any  particular  scenario.  In  effect  it  becomes  a 
tool  to  assess  strategy.  Certainly  it  is  not  a  sufficient  tool  for  such  an  as¬ 
sessment.  Even  if  the  entire  table  were  green,  there  would  be  no  guaran¬ 
tee  of  successful  coercion.  However,  it  serves  well  to  indicate  when  the  es¬ 
sential  elements  of  coercion  are  present.  That  service  is  essential  to 
creating  a  stable  paradigm  for  assessing  force  structure  and  strategy  for 
decision  makers  at  all  levels. 

Perhaps  most  importantly,  this  framework  and  the  methodology  used  to 
create  it  force  the  defense  structure  to  come  to  terms  with  the  missions  it 
must  perform  and  what  it  requires  to  perform  those  missions.  While  in 
retrospect  the  decision  to  build  a  reconnaissance  UAV  in  the  early  1960s 
might  seem  obvious  now,  it  did  not  at  the  time — certainly  not  until  the 
Vietnam  War  became  a  major  operation.  In  large  part,  that  may  have  been 
due  to  the  national  focus  at  the  time.  Preparing  for  war  with  the  Soviet 
Union  was  the  order  of  the  day.  Any  capability  that  did  not  add  directly  to 
defeating  that  adversary  suffered  when  it  came  time  to  fund  new  projects. 
Reconnaissance  UAVs  could  not  compete  with  thermonuclear  weapons 
and  their  delivery  systems. 

Today  the  United  States  is  still  looking  to  overcome  the  cold  war  para¬ 
digm  that  has  dogged  it  in  the  decade  since  the  Soviet  Union  collapsed. 
Although  in  that  time  the  military  has  fought  with  varying  degrees  of  suc¬ 
cess  in  Somalia,  Bosnia,  and  Kosovo,  still  it  looks  to  MTW  scenarios  in 
Korea  and  Iraq  to  assess  the  contributions  of  new  weapon  systems.  Per¬ 
haps  this  is  because  such  conflicts  are  easier  to  quantify  and  easier  to  as¬ 
sess  victory  and  defeat.  By  acknowledging  that  force  structure  and  strat¬ 
egy  must  be  prepared  for  new  and  more  relevant  missions  like  coercion 
missions  that  are  admittedly  difficult  to  measure  quantitatively — DOD  can 
move  into  a  new  era  of  military  capability.  By  forcing  analytical  tools  to 
link  proposed  capabilities  directly  to  national  strategic  goals,  DOD  can 
take  the  first  step  in  that  direction. 

Closing  Thoughts 

This  study  is  not  about  decision  analysis,  although  it  spent  much  time 
developing  the  theory  behind  it.  Using  decision  analysis  techniques,  chap¬ 
ter  2  linked  the  broad  concepts  in  the  national  security  strategy  and  the 
national  militaiy  strategy  to  more  narrowly  focused  considerations  of  co¬ 
ercion.  It  established  the  framework’s  legitimacy  by  relying  on  the  ac¬ 
cepted  standards  provided  by  those  national-level  documents.  Consistent 
national  guidance  should  provide  a  steady  basis  for  designing  future  force 
structure  and  strategies.  Although  the  new  Bush  administration  will  likely 
change  these  documents,  this  analysis  still  has  lasting  value.  It  provides 


73 


a  decision  analysis-based  methodology  for  establishing  an  enduring 
framework  from  national  level  guidance.  Even  when  that  guidance  changes, 
the  same  methodology  applies.  Furthermore,  even  with  a  new  national 
strategy,  the  need  to  coerce  adversaries  will  likely  be  a  cornerstone  of  any 
administration’s  guidance. 

Neither  is  this  study  about  coercion,  although  it  devoted  chapter  3  to 
translating  cold-war -era  theories  into  requirements  for  the  strategies  and 
platforms  that  cany  out  coercion.  That  discussion  was  based  on  the 
premise  that  strategies  and  the  weapon  systems  that  effect  them  have 
unique  qualities,  characteristics,  and  capabilities  (different  from  the  ca¬ 
pability  that  is  one  of  the  three  Cs  of  coercion)  that  make  them  amenable 
to  a  coercion  strategy.  By  analyzing  each  of  the  three  Cs  of  coercion,  the 
chapter  built  a  detailed  framework  that  laid  out,  in  hierarchical  and  logi¬ 
cal  format,  the  attributes  for  each  of  these  three  elements.  A  given  weapon 
system  may  possess  many  of  these  attributes;  presumably  the  more  at¬ 
tributes  it  possesses,  the  more  it  can  contribute  to  a  coercive  strategy. 
While  the  attributes  of  the  three  Cs  are  probably  not  sufficient  to  achieve 
coercion  by  themselves,  especially  since  coercion  is  fundamentally  a 
strategic  and  political  enterprise,  they  provide  at  least  a  minimal  set  of 
necessary  attributes  for  strategies  and  forces  that  are  applicable  to  any 
coercive  scenario.  Furthermore,  since  theory  is  rarely  stagnant,  the  frame¬ 
work  must  be  flexible  enough  to  accommodate  changes  to  the  underlying 
theory  of  coercion.  As  new  requirements  for  a  coercive  strategy  are  deter¬ 
mined.  as  long  as  they  do  not  replicate  any  of  the  requirements  already  in 
the  framework,  we  can  add  them  to  the  hierarchy  without  having  to  re¬ 
build  it  from  the  beginning. 

Finally,  this  study  is  not  about  unmanned  aerial  vehicles  or  unmanned 
combat  air  vehicles:  although  chapter  4  discussed  in  depth  the  capabili¬ 
ties  and  limitations  of  two  such  developmental  unmanned  systems.  Global 
Hawk  and  UCAV.  Looking  at  the  qualities,  characteristics,  and  capabili¬ 
ties  of  each  of  these  systems  in  Ught  of  the  framework,  chapter  4  showed 
that  both  of  them  offer  tremendous  utility  to  the  commander  faced  with  a 
coercive  scenario.  Perhaps  more  importantly,  this  discussion  showed  how 
the  framework  could  point  to  improvements  and  upgrades  within  each 
weapon  system  to  make  each  more  useful  in  a  coercive  strategy.  By  using 
this  type  of  framework  to  assess  a  weapon  system’s  military  utility,  espe¬ 
cially  early  in  the  system’s  development,  the  resultant  weapon  system  will 
better  serve  the  strategy  it  supports.  By  using  this  type  of  framework  to 
assess  the  militaiy  utility  of  new  technologies,  we  can  apply  them  pru¬ 
dently  to  enduring  strategic  requirements. 

In  the  end,  this  study  is  about  translating  political  goals  and  strategic 
theory  into  operational  and  tactical  realities.  The  quotes  at  the  beginning 
of  this  chapter  called  for  “rigorous  thinking  and  a  conceptual  frame¬ 
work”  as  we  plan  for  the  next  war.  This  study  provides  a  framework  and 
a  methodology  for  such  strategic  planning.  These  tools  bridge  the  gap 
between  civilian  leaders  in  the  United  States  who  ultimately  command 


military  forces  and  the  uniformed  members  who  attempt  to  organize, 
train,  and  equip  those  forces  for  contingency  operations.  By  linking  the 
art  of  coercion  to  the  science  of  developing  weapon  systems,  this  frame¬ 
work  provides  a  communications  tool — a  translator — ^between  uniformed 
operators  of  military  hardware  and  civilian  users  of  military  might.  Only 
by  linking  these  two  can  there  ever  be  hope  for  stable  guidance  in  the  de¬ 
fense  planning  process. 
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Appendix  A 


Global  Hawk  Unmanned 
Aerial  Vehicle  System  Characteristics 


Wingspan 

116ft 

Length 

44  ft 

Height 

15  ft 

Gross  Take-off  Weight 

25,600  pounds 

Payload 

-2,000  pounds 

Mission  Duration 

-24  hours  on  station  at  3,000  nautical  miles  (NM) 

Maximum  Endurance 

-40  hours 

True  Air  Speed 

300-400  knots 

Loiter  Altitude 

50,000-65,000  feet 

Operating  Radius 

3,000  NM 

Ferry  Range 

-13,500  NM  (unrefueled) 

Fuel 

JP-8  (USAF  standard) 

Navigation 

Inertial  Navigation  System  and  Global  Positioning  System,  coupled 

Engine 

Allison  AE3007H 

Survivability  Measures 

Threat  warning,  towed  decoy,  and  limited  electronic  counter¬ 
measures  (ECM)  (onboard  jammers,  appliques,  expendable  decoys) 

Command  and  Control 

Ultra  High  Frequency  (UHF)  Line  of  Sight  (LOS)  and  Military 

Links 

Satellite  Communications/Ku-band  Satellite 
Communications/Common  Data  Link  (CDL) 

Sensors  on  Board 

Synthetic  Aperture  Radar  (SAR):  1  m  search;  0.3  m  spot,  108  NM 
max  range 

Electro-Optical  (EO):  National  Imagery  Interpretation 

Rating  Scale  (NlIRS)  6.0* 

Infrared  (IR):  NlIRS  5.0* 

Simultaneous  Carriage  and  Operation  (SAR  and  EO/IR) 

Ground  Moving  Target  4  knot  Minimum  Detectable 

Indicator:  (GMTI)  Velocity  (MDV) 

Circular  error  probable 
(CEP)  for  pointing  sensors 

<20  meters 

Sensor  Coverage  per 

40,000  NM^  search  imagery,  or 

Mission 

1 ,900  spot  (2  km  X  2  km)  image  frames 

Sensor  Data 

Wideband  Commercial  Satellite:  1 .5-50  Mbits/sec 

Transmission 

LOS  wideband  (CDL):  137  MbIts/sec 

Ground  Control 

Maximum  use  of  Government  and  Commercial  Off-the-Shelf 
equipment  (GOTS/COTS) 

Data  Exploitation 

Existing: 

Joint  Services  Imagery  Processing  System  (Navy)  (JSlPS[N]), 
Tactical  Exploitation  Group  (Marine  Corps)  (TEG),  Joint  Services 
Imagery  Processing  System  (Air  Force)  (JSIPSfA]),  Enhandec 
Tactical  Radar  Correlator  (ETRAC) 
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Programmed: 

Defense  Intelligence  Agency  (DIA),  Joint  Intelligence  Centers 
(JIC),  Contingency  Airborne  Reconnaissance  System  (CARS), 
Modernized  Imagery  Exploitation  System  (MIES),  Tactical 
Exploitation  System  (TES),  UAV  Exploitation  System  (LIES),  all 
Common  Imagery  Ground/Surface  System  (CIGSS)  compatible 


Source:  Data  provided  by  HAE  UAV  Joint  Employment  Concept  of  Operations  (Norfolk,  Va.:  Headquarters,  US 
Atlantic  Command  Director  of  Operations  [USACOM  J-3],  1 5  July  1998),  2-3, 2-6, 2-1 1 ;  and  A-1 1  and  Air  Com¬ 
bat  Command  Concept  of  Operations  for  the  Global  Hawk  Unmanned  Aerial  Vehicle  (Langley  AFB,  Va.:  Head¬ 
quarters  AC2ISRC/C2U,  August  2000). 

♦NIIRS  6.0  Criteria  for  EO  systems  include  the  ability  to  "distinguish  between  models  of 
small/medium  helicopters"  and  “identify  the  spare  tire  on  a  medium  sized  truck."  NIIRS  5.0  Criteria 
for  IR  ^sterns  include  the  ability  to  “distinguish  between  single- tail  and  twin-tailed  fighters"  and  “de¬ 
tect  armored  vehicles  in  a  revetment."  See  R.  C.  Olsen,  Remote  Sensing  from  Air  and  Space,  Physics 
3052  Course  Text  (Monterey,  Calif.:  Naval  Postgraduate  School,  9  September  2000),  n.p.,  appendix, 
on-line,  Internet,  available  from  http://www.physics.nps.navy.inil/ph_3052.htm. 
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Appendix  B 


Unmanned  Air  Combat 
Vehicle  System  Characteristics 


Air  Vehicle 


Length 

27  ft 

Wing  Span 

34  ft 

Height 

7ft 

Weight  (dry) 

8,000  lb 

Propulsion 

Single  business  jet  class  engine 

Speed 

High  subsonic 

Ceiling 

Medium  to  high  altitude 

Range 

500-1 ,000  mile  radius 

Weapons  bay 

Internal 

Payload 

1,000-3,000  lb 

Weapons 

Variety  of  smart  weapons 

Structure 

Al  substructure/composite  skins 

Subsystems 

All  electric 

Communications 

Satellite/Line-of-sight 

Mission  Control 

Dynamic  mission  planning  and  replanning 
Decision  aids  for  planning  and  execution 
Single  operator  manages  multiple  vehicles 
Common  operating  picture  on  board  and  off  board 
Robust  and  secure  communications 

Dynamic  distributed  management  of  air  vehicles  (for  combat  as  well  as  safe 
operations) 

Task  allocation  by  phase  of  mission 


Supportability 

Operator  training  using  realistic  simulations 
Storage  up  to  10  years  in  containers  -  allowing  external  maintenance 
monitoring  and  software  upgrades. 

Global  deployment  in  24  hours 
Flexible  transport  or  self-deployment 

-  (six  aircraft  per  C-17;  10  per  C-5) 

-  Reassembly  (from  containers)  in  less  than  75  minutes 
Flexible  basing  locations 

Operations/maintenance  easily  Integrated  with  manned  aircraft  wing/squadron 

Source:  Data  from  Final  Congressional  Review  (Washington,  D.C.:  Defense  Advanced  Research  Programs 
Agency  Tactical  Technology  Office,  December  2000).  Study  provided  by  DARPA  TTO  on  CD-ROM,  “final  CR 
120800.doc; 
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